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A difference in product mix alro affects the two 

i; PlantS “ S ° r ' a produ ^ Provide higher levels than others.. 

;j Mn ' KLrriJ ' : Coul <* Y'-u ao into that a little bit and 

lj ' * n “ Cl * Uf ' u ~ s have a higher exposure level? 

!i f:Rc C0N ' N0} ^ 1 1:211 * there are different trees of — 

*1 

■! " 0t F -' eparsd to into too auch da tail on it, but we do 

, i 

I; h “ Ya ' PatMoulorly one product, at Oelroare City vhsrs wc 
|j InV “ iably ' Y hl Y ™rk 61 exposures in several areas i, the 

I Pl,mt * rt ’ s sinp1 '’ Joanne the rosin is not as easily depleted 
•: of unreacted vinyl chloride t.ononer, . “ 


n 

I 

MR. 

KLEIN: Which 

r- sin is that, sir? 

12 

!i 

[I 

MR 

CONNORS; Is 

it necessary that we discuss 

• 

:> 

!; 

or that I am; 

wer that? 



j* 

MR, 

KLEIN: Well, 

I think that 

rf 

u 

i! 

MR- 

CONNOrS: To s 

0i,i ' extent it night be propri 

.b 

ij 

.1 n forma ti on, 


» *, 

57 

li 

U 

MR,, 

KLEIN: Well 

' r < 1^0 ss that will have to - 


•IRo CONNORS s I can toll you the general type, it's 
a suspension res ion, a suspension produced resin v/hichSias 
special uses in plasci sols, 

MR, KLEIN: Now, are there — I'm just talking about 
major engineering controls and work practices now. Are there - 

flRo VJILLIAMS: x ° m J’orry, I wasn't listening, 

MR- KLEIN: You're probably not the only one! 

[Laughtor,! 
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you tell us the engineering controls that you have instituted 
and tha work practices which you’ve instituted at each of the 
, P Iants jn order to reduce the level, please? 

f!R * l^LLIAMS: AS I've mentioned, many of these were 
j’ started last year it's hind of hard to break out the list as 
;• to whrl; n ‘ ;: ' •-• R ’io.uo the last few mouths and what has been 

s 

: done in the lest year. 

ho I will just rention sons of these. Sore of them 

lo ;g-tr, projects that are gust nev? being completed, but 

I! or, ° v ’ ould ba rerouting process vents into non-ocoapied areas 
i: , . 

jj Teas is not a reproduction, it's a relocation. 

’ • 

Of Significance, 7 think, in reducing personnel 

|- ; 1 ~ <-• ■- s, o.-.::.<iwi training, that 

there is a problem with inhalation of vinyl, ?o ska upwind 
instead of dovnvirid whin you re doing the .job., I think this 
means a lot-. ' * 


is i! 


be have significantly ’-modified our reactor entry 
procedures, and by that I mean we have put in the hands of the 

I. 

operators better instruments, For ir.tnty years, the only instru- 
i.ent they hod to check if a vessel was clear of vinyl was a. 

’ fA or some similar exposure meter. 

how they have instruments that can tell them what the 
level is, end you can really control the — give them a number 
that is meaningful to limit vessel entry. 

J think that's significant. 
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are installing at !;aer Perk an iwnv-iwr’ 


cedure, better 


W?. havo also, have ins tolled at Delaware City and 

reprove c reactor purging pro- 
vme.r.uitior oi tho reactors, before and during 
bo^wire c.itry and curing the tires the nan is in the reactor. 
Ue sro a licensee of the F.. Goodrich hydraulic 
cleaning system. which is about one-third of our total 
facility ot this ■ ,r ent| d ■ ill in th« 


rest by 'die end 


cf *74. 


Do you want sores more? 

MR. KLIilll: Please.- . “ 

IIR r ^IbLIAI'G: Vie have done quits a bit in vapor 

I 

this was at the, I guep? you'd say 


r 


recovery systems, Iluch 

irc.is tence of the Texas 1ft ir Control Board instead of OSHA, 
but chore ha* a been -ociucc.rons in gen oral vent emissions 
■ t. htiva ac d d ne.r r holders in our recovery svs.tar, ws've 

•'idea ivn; condensers . f .,'e‘ vo 
more dependable. compressors, 

u-t we've had is, I think it mu 

\ 

changing filters This is a 


added v. 

.aw ci 

* • i j.’.. 

ssors, 

2 f 

VG 

replace 

id sc 

v:j co 

npreos 

or 3 
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peri 
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sm 

have, be 

on Pc 

:v r.h 

at rven 

tion 

ed 

weekly 

occur 

■re no 

e, and 

tha 

l. . 

sys tern 

and also ] 

ho ok ad 

up 

ao 

the man 

car. 

roue 

ue the 

cov 
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One thing that I consider significant, and it is, in 
a '/ay, brought, out in some of the other parts of r/v testimony, 
is improved control room ventilation. This is another OSIIA 
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require 

■ant or pressurization of equivalent j;cor»~ 

'•* 


v.‘-u arc }vsc going through that* We have very low 

o 

.levels 

i*' n'c" control roorrc where* of course# the non scene! 

* * 

c:s much 

tiri - as possible, since it's air-conditioned and the 

.1 

! 

rest of 

the plant irn*t a hnd that's important down south. 

• 


/•s i.ar as real quick things we’ve dona in -the lasu 


-V T ,, 

ui.c8c * i 

:r .1 •' hr»f.w of r *>•. a prcbl,;? ;re ?3 , an: ; built real 

* , 1 

quickly 

f -- i - lii'ud loot : ior these jieces of eefuipnent, and 

» 

rented 

-he !• -© non.**cects oied areas' - 1 

!i 


These things, like that, that have been’very 

;; 

•:-i<jni£ .!* 

-.v-vc in t-e ’.reduction we’ve v.'r-r. over fchs la«few 

O 

>»■» y. 

4 

'• Do y >u hi : -■ Is cen rir il forces to 


kelp pv; 

’’v-nt 1-ir -n in your r.ystew? 

» r 


; ' r ‘ 1TL centrifugal compressors that D< ■ ■ 

r *. 

■as tel; 

ing rbout? 

It 


MR. KLEIiI: Yes - 

;| 


MR, VJILTIAM3: ITo, ours are not centrifugal *\ Wa 

1075 

•lid h'v;. 

■ two reciprocating compressors which were a problem. 

* 

and ve i 

•eplrced it v.'ith a vein type cr.jvnreasor.. 



-It-, _<!_•: trd ; Let’s talk for a brief rto.nent about 

o 

res pirat 

crs „ 



ic.p tala about use of respirators for short curat:o: 

o 

with sic 

nif leant VC concentrations* 

:-:Z |i 


The first question is; What do you consider a shoi 

ji 
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dura tic: n? 


'* p '- HILLIAHS: in our Drawers City plant right nr.v-. 

I 

v;e * :av - Perhaps 25 percent cf our people in respirators for a 
minor yrra of hi jir ci a "■; sorawnst 3 -ss in Hocr Parh 

i 

To j . t s igni t.'.c.ti fc length of tire won Id be ove r a 
couple of hours cut of their eight hours, I would think, 

P.n.. KLKXP. Do lour cr-ip3c.y-.ar rrecently veer resnira- 


tcr( i -r. r.rv. c couple of; hour it a tire, two or three hours? ' 
hR.. WILLIAMS: Ho, it’s not continuous • They will : 

wear it, say, 15 minutes this hour and raybe 15 minutes the 

- * i 

; ! 

next -our,. And maybe at works up to ‘two hours on some of the 

worst situations that wo jjava. * | 


MR. KT.EI*j: And. (in tares of respirators, what would 
you consider tc be a significant VC concentration, that would 
trigger the* wearing of a respirator? 

nn<. WILLIAMS: 'Whatever you set the standard .at. 

* # 

* iJ-. o ;..ui. j.d: Are tivera any placs a m either cf. /our 
plants where ycu have a no-detectable level? 

i®-. ilXLLXfil'S : Define "no detectable". '*• 


... - 

HR KLlUiJ: Plus — one part per mil ion plus or minus 


50 percent 


HR. Uj.LLIA.VS: Is that — would anything less than 
one part per million be undetectabda? 

i!Rr, KLEilJ s 7. thought 1 Wa3 supposed to ask the 


ruer t:e as 
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'or»<;er '• ^r>r i v: > ith i..o:u nor prod.mod by ethar' procesi-es 
3c. t r. t :‘r : ron. profit st* t- roo?nt Tie improved the 
?> ? t:u»; i i on .by «'h:„ tt >: it dov r 

/vs tut ■ ( /-:nioyriv'nt vent* the nurd ; ei or:pIrsveos 
very small plant. i .-.tight add. it pas 
too i i 2 J .1 to ba ar.v longer 
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i i r 
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be 

h k- 


of 
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Ho 

«* 

t in 

• rid i. 

on id 

r.r, 

lam 

Plot 

s tan 

dpoint. 
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■- : iL L. J > :. j 


vv s i.r. 


;.c i t. -..'O'? 


;;?bs tant-a’ doll a- •rita-otf. 

a 

Mit RC v :U : ..'v» 4 - ;Jui it did not- have any impact yo 


over-ail homca: c -t-rahions v sales, and profit picture? 


CCliT’; r.*5; 01 1 . certainly, it re6need our proli- 


l«y the arsovn t of tl r r;r i to- ozi ■ *• 

On the od or hr.d, T ve already said that it had 
bc-or obsolete, that it oo lonrer carried itself 

I don' t know t iar — l‘n not sura whet you te cettin 

at., but 

i 3, PO'IUI '.'S; ’Jo 11 l think that. you kr.ov, 
chances in ’he oast, in terr.s o: shutdevns, ,uy lend, you .'-rev- 
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some inrcmation ns to the current condition in polyvinvl 
chloride plants ana if sons are obsolete and shut down- 

:m. COIIL’OnS: This was a — let r.o just repeat -- 
-his w&s a .er/ nm.ill unit by any stand, and it had been in 

operation for quite a £:::- years, no that it would have boon 

written off, to a larq- v..rf-nt 

1 

IlR; .ITjdS: J. understand that you have under 

construction an expansion at your Door Park facility of 

approximately 20t million pounds, for polyvinyl chloride; is 

that true? ' 

f!R ; CORIIORS: That's true- 
I 

MR; ROMULUS: jfts there a recognition currently wit jn 
the : ndi r try * •-. u. _ * 

povy ?.nyi chloride 

plants are bcco ,v ni’ i r ,^^ __ ■ ■, , . , _ 

iicidijc aacl obsolete? 

-• 

T?D rf’.’ m t/' r« w , 

' ’ ' ;o * ‘ JO -' 1 °on’ t think,you could make that 

as a general statement- 

I 

Remember that in FVC there are many “varieties of 
resin produced. Sore of then r-ry be rore economically,produced 

•- j 

io older and smaller — or 'c c- ir -i r> i i 

* ■ L '~ t s m smaller equipment 

and can be perfectly well produced in a smaller plant or 

older plant.. i 

I 

HRc ROMULUS: Moll, sort of the reason why I asked 

that is , I have noticed that in four new polyvinyl chloride 

, 

plants that are being plained, all of them are large plants, 
over 200 million pounds of capacity; and the six expansions by 

-o 2?f- 
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:• /arlcu: *' ~re e-.Uo :.n the- renq® of these lsrga amounts ? 

and of. course in ysur tear .'r.rk facility, on the border of a 

20 0 rax .1 * ion »•»i • -\r! ^ /,•’ , < . 

‘ * " w .-■ c - s *-his c.t la cist: v ecocrnition that 

1 lltih i. (il Q O 1* C 1 ? ^ ' L "* I*!?! / •, ,-e - v. ,• » . 

•' L ' CilGS W-’-ch can ha conpstitive and 

• efficient cpa.vatio 7 ? 

; 

1 

;i iIRe» CC;'*'JO TS r Tr- 1 , . , . 

t; * J - JJ J-a.i.aq i:-. v, facl.'.itxes at today's 

Vi '1*1 r'r>*' f* • ’yn ~i - — , . « 

S fa : ^ * oov.ior.cly a tendency to build 

■'! ^ iejii to t' .uireor * i**- •*. ^ M ^ .* •• •» 

x ecc* U;.xiCcilly usually 

j. t0 ^ UJ - lc - - f,sn Lo « Career ei.pc.city than formerly., 

»| 

ji Als °' th;5 rr,nrV - et is - h larger, it will absorb j.veUi 

j) largei: -otny the; it v;ould nave,, let’s say >en or 

jj _ 1 

ji 30, or ?0 years og , '> j 

jl ) • 

Vou Ct.n '’iSual selling out tile capacity of a 203 

ji * . ' J •• il1 iCO ‘‘ enough to save your neck 

V i 

,i today, when you could net he vo bo fore. ' j 

!; * I 

jj Mn ° R0MUl aS: ’ ;?h£n wr '° the R s« Park expansion begun | 

i| ? * n tSr ** Cf RctVAl instruction, and when will it be coimletcd? 

— .* . 

jj MR< CC ' ;:K;,RSl Tt was h *W» in about January cf 1973, ; 

c • >- --12 vo coiTiniuf.-'d about January of 19 ? 5 „ V 

Sj **“* rw *‘ u ' ' T " c * ou “nticsputs any problems in terns 

j! ° f t ‘° 1 "' ! ' j!6c ' or 1 - in 9 ® M ® to support expansions and capital ! 

|i COtlays ln teras ot ratuxna upon the sales of polyvinyl chloride' 
ij on tne price o*; th£:-t> products? i 

j] In o£hei ' '"orda, do your market conditions, either i 

i! currentl: ’ uhat r°» expect, do they support large capital 
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ar;c/.tc*.-.’j? , j.*:r. 


'-p:; vm;.!. .v cu rosxns ar.d copr»c ■ ,h> 


to about 2' f.C v..r«r.'.-.*rcic ewtev vr plants , 


t. X *-■-c O <»;... < .. 


v y. chloride rcvi crier ,'lnnt. at 


* Oliver > City, trek’ 


j ; . .1 » 


sell, vodvv .. and ../no vinyl 




.. i. u: 


'• approxip®.t :*X y !:• to .IU i.;rcvnt or the domestic capacity rot 
UiO:>:. vi v.ct'.o . ’.Ci erg.; o’' n. . •; ~0!v :. , crh''JT 1 '. in vi !■", / elite V 


: P'b-'uchloride, and coop mind n operations. (Se 


a Exhibit 1.5 


or s-tvcls of ' r : re vinyl* chlc.rj ■ » 


*- years - ■■■ Co; r. / has v fht : - ■ . L<. i 


ci sate vote an 


•- - ■ ' t re i h t o l • oic . • — ... nt c . known c 

potential::y tcxic: n..-.if-rials uurir.g t ha mami5 .cturirnj process. 
u ^ pro action of ova* 3 . e.= t] oa h ■ orb practices 


t:.oa arc (vaiwnc. 


Oar erforts to provide safe ; orkir.cr environment • ;*/•- 

|| * i 

; fjcr.orally paralielau kno ,, n scientific information or datd 1 - 

;! 

i| relating to levels of exposure. This has resulted in decreesi ag 

-* , 

1 levels of exposure • Ith fi.ae. j 

t 

The properties of vinyl chloride have beer. ''■•aquenMy! 

* 

anc 1 aclepoatoly d-:atri: -:-d by other ».;i tns&Koa. 1 will r>-view 

I 

erioi'ly the raeraeteri;;tics '.-vet i--.porti.nfc ir. Pvc production. 

^ , j 

at has txti I atoxic or*' m*< effect in cor cent.vat ions of about 5,00-' 
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-cache, C.J ! 
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• l'o you 


fd:r» -.h.c tin delivery 


O • i lii'. : 


r. K k r. • -ix 


. you. *6ir, t is nU; I h • 


j!jTCE lb. ATI*: Kr, llf-el can? 

t- ' liiCTi'M'i. J :"C ;v.'> ' „ J*.i:«hlCSa , < i'.L vf it, ■w.<JV.af *;]. 


•;-.r ....-/ of PJ vis tics Trfa-.^v.-'. 


• -, vitro;..?, I jujt anc to to ci-./a* 5. t. Co. 

P c icion end :l in the ar-m*, al* sri’s, V** «* "> * 

■•,or. i cion to , a >-*«,!■» Cor '••olh.. •» *, 

is It r-ofcpu- position that tl-c A .F, ^oOOorir.V. 
j ■ i op idi.ng oft lptrovii 5 the con airassnt 


sooner: ns ot 


ucc* ‘.c.r. vjichia the ii. 


■; -jx't.c of c clinical i ro.s * oil ; -y cn<5 


without rvgavd for «h 2 Chsr or not there nilL ha savin** 0.1 
£Vlc h mtte.rs as yorlu^n's compensation and chat type of ih..v. Z 
HS vrexor^' Tb.it is correct As I stated cs-xliev 
c.e do not claim economic feasibility. U - we have try 
i eaS'Lliility for cloinn it. we are do In:; it. 

UECIKAK: Are you doing everything you can no 
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! . i . v' 


. 1 /., . X: *I;i •; n>; 


brief .. ■ . .nlv 


*• ' y ■ f ^ ~ L. .* ... , 
•- * w- 1 - 1 . o . * . . 


Do I end ir ••• tr ■•; th: ooeltAcn tc ~a roi,:;r; the it.' 1 th 
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CCTPREHBISIVE VINYL CHLORIDE 
SURVEILLANCE PROGRffl 

coimwjous area cttor 

- History of Concentration in 
Specific Work Areas 

- History of Efployee Exposure 

- Early Warning Device 

PERSONNEL HjHITOR 

- DOCIMENTATION CF EXPOSURE 

- Evaluation cf Work Practices 
ai© Engineering Controls 
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Table I 


IfiDliSTRIAL HYGIENE SURVEYS CF VINYL Ch’LCFIEE 


LEVELS 

in monomer platif i;o. 1 


JOB. CLflSSIFICATirrj 

M, PPM VlNYl CmORITP 



m 

19Z2. 

' JSS 

A Control - Section I 

3.7 

1 0.7 G) 

2.1 (2) 

C Control - Section I 

8.2 J 

i 

3.6 

A Control - Section II 

1.8 

1.3 G) : 

: 1.0 (3) 

B Control - Section III 

1.1 

n.d.*G) . 

0.6 G) 

A Control - Section IV 

6.9 

0.6 (3) 

8.9 (A) 

Class I Operator 

1.8 



A Control - Section V 

1.6 ''j 

[ 

► 0.2 G) 

5.2 (2) 

C Control - Section V 

3.5 J 


3.3 

Sr. Asst. Chem. B 

5.1 

14 G) - 

17.6 (2) 

Supervision 

2.8 

1.3 G) 

1.2 (3) 

% 

Maintenance 

• • , 

■* 1.7 G) 

1 * 

2.0 (5) 

Loading Operator 


45. G) 

1.1 G) 

O/eraij. Average 

( ) No. OF SAMPLES 

*N.D. = NON DETECTED 

3.7 GO) 

7.0 (27) 

4.2 (29) 
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INDUSTRIAL HYGIENE 

SUFVEYS OF VINYL CHLORIDE 


LEYELS IN ll 

);;a ; £R plain' no. i 


JOB CLfiSSIFICATICrJ 

M/ ppm Vinyl 

Chloric 


197^ 



1st Otr 

2nd 



T 

A Control - Section I l { 

fit 

1.0 

X. 

t i 

C Control - Section I 

5,A 

11.! 

A Control - Section II 

1.8 . 

0.1 

B Control - Section III 

0.9 

r o.« 

A Control - Section IV j 

» 

OA 

5.1 

Class I Operator f 

10.8 

2.0.: 

A Control - Section V 

. . 0.7 

1.1 

C Control - Section V 

1.0 

— 

Sin Asst. Chem, B 

* 

12.7 

• 

Supervision 

, , 2.9 tt) 

2,7 

Maintenance 

1.7 W) 

2.1 

Loading Operator 

16;5 (3) 

6.8 

Dev. Lab 

0.9 (A) 

0.9 

O/erall Average 

HA (24) 

1.9 

( ) No. of sampues 

*Pcak Exposure measurements were hade for this job. 


• 

• 
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Table III 


INDUSTRIAL IfiGIENE SURVEY CP VINYL CHLORIDE 


L£\ / ELS IN LCNTER PLANT No. 1 


JOB CLASSIFICATION 

OPERATION 

PEAK EXPOS?' 

jnc 



PPM VO'i 

Minutcs 

Loading Operator 

Disconnecting 

Iank Car* 

20,A 

5 


i 

i 

26,9 

10 


t 

35,9 

16 



30.9 

6 


• 

161 . ~ 

' 8 

• 


A8.1 

7 


i .. 

26.2 . 

8 


( 

22,9 

’ 5 4 


1 

8,0 

9 



5,9 

17 



26,8 

13 

Sr, Asst Chem B 

Sailing 

90.2 

10 


Ptoduct Tank 



59.0 

6 



70.A 

10.5 


* 

4 

11.7 

2.5' 



13,9 

A 

% 


(, , » 

7.5 

1 . 

3 



7.6 

A 

• 


5.7 

2 



9.7 

5 



0.5 

5 



3.8 

2 


Tresh air task worn 


- 497 - 
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INDUSTRIAL HYGIENE SURVEYS Cf VINYL CHLORIDE 


LEVELS IN [DETER PLANT NO, 2 


j oo ci;^’Ei r ~ET:; 

1 \'X ppm Vinyl 

(V 

jlx/i. .V«4 -A- - --■«—« 

1973 

1979 _ 

Operations Specialist 

1.5 (2) 

1.3 (8) 

Sr, Op, Technician 


0,7 (9) 

Op. Technician 

1.2 (2) 

2,2 (8) 

Day Operations 

1,2 (2) 

0,6 (9) 

Lab Personnel 

9,5 6) 

9.6 (8) 

t * 

Shift Supervisors 

0.9 (2) 

1.0 (6) 

Office Personnel 


0.6 (9) ‘ 

Bqileftaker 


• 2,9 (5) 

Electrician 

3.5 

9.3 6) 

Instrument 

1.9 

1,0 6) 

Laborer 

, 9.5 

2,6 6) - 

Millkrigi-tt 

9.9 

1.9 (9) 

PirEFlTTER 

9.5 * 

9.7 (6) 

Loading Operator 

9.2 

10.2 (5) 

Marine Operator 


1.3 (6) 

Tank Car Cleaner 


3.7 (2) 

Overall Average 

2.2 (17) 

2.7 (90) 
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Table V 


INDUSTRIAL HVGIEJE SURVEYS Or VINYL CHLORIDE 
LEVELS IN MDfXTER PLAWT NO. 2 

area miiTORiL's 

Sample Period - 4/25/74 - 6/4/74 
No. OF SAMPLES - 499 EACH LOCATION 


LOCATION 

VCf'l CoNCENTPAl 

ION/ PPM 


Average 

—. fi’xn: 

CONTROL ROOM 

' • 0.3 

7.4 

Laboratory 

0,4 

9.1 

Loading Rack 

0.4 , 

11 + (1) 

Product Tanks 

0.5 

7.2 

Furnace Area - 1 

* ‘ 0.3 

U + (l) 

Furnace Area - 2 

0.5 

n + d> 

Finishing Area - 1 

0.3 

U + (l) 

Finishing Area - 2 

• 

0.7 

7.5 

Finishing Area - 3 

0.5 

n + G) 

Finishing Area - A 

0.6 

ll + (3) 


( ) NO. OF SAMPLES 


Z9<\- 
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Table VI 


INDUSTRIAL HYGIENE SURv J EYS OF VINYL CHLORIDE 
LRFLS IN ICTvER PLAIN" NO. 3 


JOB CLASS IF I CATION 

- m . 

pp;« V]»'v[ ( 

CniORIP- 


m 


197'} 



1st Otr 

2nd Otr 

Reactor Techn - 1 

1.0 

2:0.1 0) 

6. A 

Reactor Techn - 2 

N.D.* 

0,1 (2) 

• 0.5 (2) 

Reactor Teckj - 3 

0,1 

0,9 

0.1 

Distil Teci:; 

/. 0,1 

0.8 (2) 

3.9 (9) 

CoiTTROL CTR TECHN 

— 

0.9 

— 

Iab Techn 

10,A 

6.1 (2) 

7,9 0) 

Loading Tech::; 

2,1 

12,3 0) 

6,3 ’ 

Repair Tech:; 

0.1 

Z.0.1 

0,9 (7)' 

Supervision 

N.D.* 

— 

0,3 V 

Services Tech:; 

Overall Average 



n 0 

1.7 (8) 

1,2 (17) 

u 1 y 

1.2 (21) 

( ) NO, OF SAMPLES 



__ 

*N.D. = NONE DETECTED 
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Table VII 


INDUSTRIAL N/6IEJE SUFVEYS CF VINYL CULCRIEE 


LEVELS IN MONGER PLANT ID. 3 


JOB CLASSIFIC ATION 


Distn. Teg:, 1 


Reactor Teckj - 1 


Loading Teqin 


I 


EcUIfTcNT 

; SURVEILLANCE 


Equipment 

SURVEILLANCE 


Disconnecting 
Tank Car 4 


pph VCH 

.6 

2.3 

.6 

.3 

.3 

13,3 


MINUTES 

10 

10 

10 

10 

IQ 

10 

10 


Lab Teckn 


Repair Teckn 


Sample 

Analysis 

Opening 

2UlFKEfT! 


24.6 

1.1 

1.0 


10 

10 

». . 

10 


TRESH AIR MASK KORN 
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Production Unit No. 1 


Viny. Chloride* 


Job Classification 

Dry-end Operations 

TWA 8 hr. in ppm 
1950-1959 

Excursions 

ppm 

Foreman 

-5 

# 

Shipping Clerk 

S - 10 


Utility 

5-10 

. 

Packer 

5-10 


Ass't Op. 

5-10 


Shift Miller 

5 - 10 ’ 

- 

Wet-end Operations 


# 

Foreman 

10 - 50 

2000 - 4000 

Crew leader 

10 - 50 

2000 - 4000 

Me char, i c 

rrj 

2000 - 4000 

Polymer Ass't Op 

120 - 385 

2000 - 4000 

Class 1 Op. 

120 - 385 

2000 - 4000 

% 

Class 2 Op. 

. 120 - 385 

2000 - 4000 '• 

Alternate 

120 - 385 

2000 - 4000 

Spare 

120 - 385 

• 

2000 - 4000 

Dryer Op. 

95 - 350 

200C - 4000 1 

Monomer Still Op. 

50 - 85 

2000 - 4000 

Flash Dryer Op. 

15 - 100 

2000 - 4000 

• 

Tankcar Unloader 

100 

2000 - 4000 

Monomer Transfer Op. 

100 

2000 - 4000 

‘Continuous analyzer, total 

halogen calculated as vinyl 

chloride. 


-y<aa- 
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• 

Production Un.it No. .<1 * 

• 


Vinyl Chloride* 


Job Classification 

8 hr. TWA in ppm 
1960-1963 * 

Excursions 

ppm 

Dry-end Operations 

• 

• 

Foreman 

r s 


Shipping Clerk 

L 

(4 

jS- 

1 

• 

Utility 

5 


Packer 

5 

- 

Ass't Op. 

5 

* 

Shift Miller 

i 5 . 

1 ■ 

/■ 

■m • 

V/ct-end Operations 


Foreman 

• 1 

10 


Crew leader 

• 

10 

• 

Mechanic 

25 

- 

Polymer Ass't Op. 

25 - 80 

500 

Class 1 Op. 

25-80 

500 

Class 2 Op. 

25 - 80 ' 

500 

Dryer Op. 

25 - 85 


Monomer Still Op. 

'’ ’ ' 25 - 45 


Flash Dryer Op. 

10 - 15 


Tankcar Unloader 

25 


Monomer Transfer Op. 

25 



Continuous 3nalyzer, total halogen calculated as Vinyl Chloride. 
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AIR ANALYSIS REPORT - : COPOLYMER, PLANT - 564 BLDG - VINYL CKLSPIDE 

NTED 6/10/74 AT 811 HRS. (DATA IS FCR DAY END I '■ j AT 0800 HRS.) 


SAMPLE LOCATION SUMMARY BY SHIFT IN PPM VCL 

-MIDNIGHT--DAY--AFTERNOON 


LOC. 

NO * 

AVG. 

MAX . 

TIME 

NO. 

AVG. 

MAX . 

TIME 

NC. 

AVG. 

MAX. TIME 

1 

79 

2.0 

3 . 

AOS 

78 

2.0 

2. 

802 

80 

2. 1 

4. 2 114 

2. 

79 

2.2 

7 . 

621 

77 

2.0 

4. 

1239 

80 

2*6 

16. 2109 

3 

50 

2.0 

2. 

3 

54 

1.9 

2. 

802 

47 

1.9 

2. 1603 

A 

79 

2.0 

2. 

3 

79 

1 .9 

2. 

£02 

SO 

2.0 

2. 1603 

5 

79 

2.5 

16. 

744 

77 

2.7 

12. 

1045 

80 

2.4 

6. 2039 

6 

79 

2.0 

2. 

4 

78 

1.9 

2. 

803 

80 

2.0 

2. 1604 

7 

61 

2.0 

3. 

422 

55 

2.0 

3. 

1046 

64 

2.3 

6. 1646 

8 

78 

2.1 

4. 

440 

76 

2.2 

6. 

1 1 34 

79 

4.2 

■ 86. 1710 

9 

79 

3.5 

9. 

727 

77 

3.3 

26. 

1046 

79 

4.2 

8. 2028 

10 

79 

1 .9 

2. 

5 

79 

1 .9 

2. 

80 5 

80 

1.9 

2. 1605 

1 1 

79 

2.2 

3. 

341 

78 

2.0 

3. 

805 

80 

2.6 

5 190 5 

12 

79 

3.1 

5. 

41 1 

78 

2.4 

5. 

1 529 

SO 

3.2 

7. 2011 

13 

78 

2.0 

3. 

41 1 

78 

2.7 

1 5. 

1205 

80 

2.3 

3. 1647 

14 

73 

2.6 

3. 

18 

76 

4.8 

17. 

1218 * 

76 

3.5 

6. 1606 

15 

7 1 

2.7 

• 

642 

70 

13.4 

196. 

1200 

74 

. 3.9 

’8. 2230 

16 

77 

2.9 

A • 

306 

77 

4-0 

13. 

8 48 

60 

3.4 

;10. 1712 

17 

78 

3.1 

5. 

400 

77 

4.7 

31 . 

8 48 

79 

3.9 

15. 1712 

18 

58 

3.5 

12. 

13 

64 

5.0 

18. 

955 

58 

4.8 

20. 2237 
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- VINYL CHLZRIDE 



PRINTED 

6/ 10/74 

AT 810 HRS. CDATA IS FCR DAY ENDING 

AT 060G HRS.) 

r*' 

) 

535 LOADING 

OPER 

- TIME WEIGHTED AVE. EXPOSURE DISTRIB 

UTIPN C 4-SEE NOTE) 

L 


PPM 

V Cl 

PCT-MIDNIGHT C4> PCT-DAY C2) 

FCT-AFTERNOON (0) 

r* 

L ) 

0. 

- 

5. 

10 0- V'r•^T-r-rt 0 0 — *?■ v 4' 4* v v 4 4 1 4 v 4* ¥ 

99“4* 4: * * * 



5. 

- 

10. 

0- o- 

1- 


\ 

• 10. 

- 

25. 

0- . 0- 

0- 

. C- 


25. 

■ - 

50 . 

0- o- 

0- 


' m 

50. 

- 

ICO. 

0- o- 

0- 


) - 

100. 

- 

200 . 

0- o- 

0- 

c 


ABGVE 

200. 

0- 0- 

0- 



AVERAGE 


2.0 PPM VCL 2.0 PPM VCL 

2.2 PPM VCL 



565 PUMPING GPER - TIME WEIGHTED AVS. EXPOSURE DISTRIOUTION C*5EE NOTE) 


PPM VCL 


PCT-MIDNIGHT C4).PCT-DAY (2) 


PCT-AFTERNGCN C3) 


o. - 

5. 

1 00—***********4: 

9 9 — 4 4- 4 * 4 4 4 4 4:4: 4 4c 

1 00“ 4444444:44444 

5. - 

10. 

0-— 

1 - 

0- 

‘•10. - 

25. 

0- .* 

0- 

0-. 

25. - 

50 . 

0- 

0- 

o- : 

50. - 

1 00. 

0- 

0- 

0- 

100. - 

200. 

o- 

0- 

o-. r * 

ABOVE 

200. 

0- 

0- 

0- 

AVERAGE 

2.1 PPM VCL 

2.1 PPM VCL 

2.3 PPM VCL 


564 DRYER OPER. - TIME WEIGHTED AVE/i EXPOSURE DISTRIBUTION C*SEE NSTE) 


PPM VCL 


PCT-MIDNIGHT C4> PCT-DAY C2) 


PCT-AFTERNGCN C3) 



o. - 

5. 

1 00 — 4444444444-44 

ICO — ; i ; 'f % 'M *< 5I: 

1 0 0 - 4= 4- 4- * 4:4: * 4-4‘ 4= -4 



5. - 

10. 

0- 

0- 

o- 


) 

10. - ‘ 

25. 

0- 

0- 

0" 

C 


25. - 

50. 

0- 

o- 

0- 


50. - 

100. 

0- 

0- 

0- 


) 

100. - 

200. 

0- 

0- 

0- ' \ 

0 


ABSVE 

200. 

0- 

0- 

0- 


AVERAGE 

0.0 FPM VCL 

0.0 PPM VCL 

p.O PPM VCL 


) 

| 

- 



- 
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591 PCLYMER 

GPER - 

TIME WEIGHTED AVE. 

EXPOSURE DISTRIDUTIGN C4SEE NOTE) 



PPM VCL 


PCT-MIDNIGHT C4) PCT-DAY C2> 


PCT-AFTERNGUN C3) 
% 

X. 


< 

o. 


5. 

1 O0~444444444444 

G 1 — 4 : 4 4 -»• *1 4 4 4 4 *r 44 

1 00-4* 

■ 

5. 

- 

10. 

0- 

8-** 

0- 

. L 

10. 

- 

25. 

0- 

9-** 

0- 

I.. 

25. 

- 

50. 

0- 

3-* 

0- . ■ 

• i 

50. 


1 00. 

0- 

0- 

0- 

• i 

100. 

- 

200. 

0- • ’ 

0- 

0- 


ABGVE 

200. 

0- 

0- 

. o- 


AVERAGE 

2.1 PPM VCL 

5.1 PPM VCL 

2.7 


*N2TE~ THESE ARE THE TIME WEIGHTED AVERAGE EXPOSURES ASSUMING THE 

OPERATOR IN QUESTION WAS IN THE SAMPLED AREAS THE PREDESIGNATED 
AMOUNT GF TIME AND DID NOT WEAR AUXILIARY RESPIRATORY EQUIPMENT. 
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VINYL CHLORIDE 



CONTINUOUS 

AREA S. 

AMPLING 

BY SHIFT 


EIGII 

T n n un 

TWA IN 

PPM 

JOB CLASS 

MONTH 

MID 

DAY 

PM 

DRYER OPR 

FEB 

0.4 

0.5 

0.4 


MAR 

0.1 

0.1 

0.1 


APR 

0.1 

0.1 

0.1 


MAY 

— 

. — 

— 


POLYMER OPR FEB 

10.2 

11.9 

10.5 

MAR 

3.7 

3.2 

3.0 

APR 

4.9 

4.2 

4.3 

MAY 

3.3 

3.1 

3.1 


LOADER OPR 

FEB 

10.1 

11.5 

10.0 


MAR- 

4.3 

3.5 

7.7 


APR 

4.9 

4.5 

5.2 


MAY 

3.4 

3. P 

3.3 

PUMPER OPR 

FEB 

14.5 

15.2 

14.9 


MAR 

6.4 

4.5 

4.8 


APR 

5.1 

4.9 

6.2 


MAY 

3.9 

3.6 • 

3.7 


-fob-. 
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VINYL CHLORIDE 


PERSONNEL MONITORING 


DRIER OPERATOR (EMULSION) DATE EIGHT HOUR TWA PPM 


3-26-74 

3-29-74 

3- 30-74 

4- 12-74 
4-17-74 


8.3 
13.0 
. 1.1 
2.6 
■5.6 


DRIER OPERATOR (SUSPENSION) 


3-28-74 


6.4 

4-2-74 

* 

3.2 

4-12-74 


4.9 

4-18-74 


- 5.9 
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« 

• 

1 

1 

j 



• 

1 - - 

VINYL 

CHLORIDE 


1 

PERSONNEL 

i MONITORING 

- 

PACKAGER 

(EMULSION) 

DATE 

EIGHT HOUR TWA PPM 

• 


3-15-74 

0.2 



3-28-74 

6.8 ' 

• 


4-2-74 

7.5 




« 

PACKAGER 

(SUSPENSION) 


. 



3-14-74 

0.3 



3-30-74 

. 1.2 


« 

4-4-74 

2.5 ’* 



4-18-74 

* 5.6 

% 

• 


* 

1. 

• 

• 

• 

• 

• 
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EMULSION PRODUCTION UNIT 
FALL 1973 

SPOT AREA SAMPLES FOR ENGINEERING STUDIES 
V MINUTES VINYL CHLORIDE 




PPM 

PREMIX TANK FILLING 

27 

5.2 

PREMIX TANK FILLING 

30 

2.4 

REACTOR AREA., TRANSFERRING 

25 

0.5 

REACTOR AREA, FILLING 
(LEAKING FILTER) 

5 

4.0 

REACTOR AREA, j 

AFTER FILLING j 

/ 

30 

19.0 

REACTOR AREA FILLING ( 

15 

26 

CONTROL ROOM 

P 

30 

0.0 

COMPRESSOR AREA 

VALVE CHANGE 

10 

4.5 

COMPRESSOR AREA, NORMAL 

30 

0.4 

COAGULATOR ROOM 

30 

3.8 

COAGULATOR ROOM 

30" • 

0.7 

FILTER, STEAMJET POT,' 
DRAINING 

8 

1100 

FILTER, STEAMJET, NORMAL 

14 

r 

w 

FILTER DRAINING 

10 

<0.3 

• » 

DRAIN SUMP, FINISHING JETS 

25 

<0.1 

DRAIN SUMP, FINISHING JETS 

30 

0.6 

BRINE DRAINING 

4 

2200 
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EMULSION PRODUCTION 

UNIT 

FALL 1973 

PERSONNEL MONITORING SAMPLES FOR WORK PRACTICE STUDII: 

JOB ASSIGNMENT 

MINUTES 

VINYL CHLORIDE 



PPM 

CHANGE FILTER SOCK 

/ 10 

i • 

1.7 

CHANGE FILTER SOCK 

' 

10 

' 68 

CLEAN COAGULATOR TANK 

30 

2.9 . ; 

WASHING REACTOR 

t • 

10 

i 

• • 

9.5 

N 

REACTOR WASHOUT 

f 9 

5.6 

REACTOR WASHOUT 

5 

• ' 96 ' 

REACTOR WASHOUT 

8 

120 

REPLACE COMPRESSOR 

5 

7.4 ■ • 

SAFETY VALVE 

• 


» 

DUMPING STILL BOTTOMS 

30 

<0.1 

SAMPLE COLLECTION 

3 

- < 2 * 

SAMPLE ANALYSIS • 

6 

• <0.4 

BRINE DRAINING 

4 

1800 
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VINYL CHLORIDE 
REACTOR OPERATOR 


DATE 


PERSONNEL MONITORING 

eight hour tv;a 

• PPM 


AREA 

eight hour tv;a 

PPM 


MONITORING 

MAX OBSERVED 
READING 
PPM 



3 - 26-74 

7.6 

3 - 28-74 

5.1 

l 

1 

11.0 

4 - 17-74 

8.6 

5 - 30-74 

4.4 

6 - 17-74 

4.1 


4.6 7 - 2 

3.6 ' 4 * 1 

5.1 20 .. 0 . 

* * 

2.0 

1.0 14 • 0 
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1. 

Mini* < f 1 i. 

-t iotis 

of 

seientifie j:n 


:*» ii 

!■ . • amide 

prnv 

isioti 

for review 1 

-\ scir 

;• •• 

i t!;. '.a;: 

I.|::il . 

V.ail. 

v of Sejem 

vs. 


. he A 'iiit:> 

is! rati 

•r mi 

ivcooiii/.e 

that :• 

If 

• tivironm, t 
.... . , 

. will. 

; w iii. 

• T. 1 

*i .it* }< co;nv 

n:c,|. 


't'd there 
res iiotui- 


.... “• , 1 .lfirisl.itivoand administrative 

: r ,s, ' ! si,, 1! ' i,,iir f<>.-1;**-d„.ui. 
; . ' • »!.«• n*A-«ivh u...l development that is so 

* * theeritica! i.-kI.- needsofthe future. 

;;; ,u ' "> <>•;>• judgment. 

, vi . , ’• 1 ‘ Ilu ‘ ! >s * s,|l «‘ interest ami achieve the kind of 

1 j ,, . M °' u ’ ‘’oniineur about a report 
r‘V .... j , Jo-port ..I the v-s Commission „„ Pesticides and 

*» , *** lt J oh-Kij. to Ktn iromncnta! Health. .Mr. Mtak is the 

••ill!;*:', ij. i 

l A :;:: , : ! , r , nr tli.»>.. from the administration. 

’. l * ! M V t : i v* Ilf dama-e pest ieide.s arc 

V; 7 1 '■*»* ;i total of 11 „iiiri a | nvom- 

' l ' 1 I lies.- Olivia! rc oiuiiicndations arc t!n> 
"V* !"• «•> : 'll of the tnc.ul.ers of the Coin- 

; '.,.1 . ..... .I". .... I,...,.. 7 of ,1„. , 1, 

r . .. 


:■ *.oi: • •mil 

tliev ate foi 

port “Sect,. 

tarv’e (’niiiia 

i I'nvit-.ianii 

•lira! ] Ii-;,h ii, 

Tin- jvtnstiii 

clef of tiiis \ 

i. . lit*!! J* t»’> 

fiii* sii 1 >i*(*a. 

Vi r i v*;;• *};« », 

1 anv eonelii.- 

Ac;:tally, f 

rota till of t!, 

rr.tmn m * 

eielltifie j;ei; 


V. r i vac la d any .•one!ii-i..n oil tiie snlieominiUvr.ieporls 

Ac.ua. ; y. Iron, al, of tl.e witnesses ton have heard, there is a meat 

,s lll:l, iy of these matters. You can 
‘ s " I ;'V ln! ! ,li: ‘.'c r ‘‘l’ 0! 't sid.statitiate virtnailv aav 

: '>at Mm eon .1 take. Put 1 would suhinit that it might be iiti- 
..tat'.t tho-. studying . ... record a ml developing the legislation. 

' ;'- il/ e oi,.\ the ! 1 speeir.e tvcoti.ineudations have been 

,*!*'■ 1 *" ,,i '' im'inhersuip ii; the < 'ntntnissiou. 

lh.it eoii<'hnle> m\ eomuients. 

' ‘ 11 you. Mr. I.erch and Mr. Stokes. I don’t he* 

ye n.A e any •|>u-t ions to a*k and we do appreciate vnur appearin'* 

Vi'i• f ■' ’'" ! V*V ,,T V :M '“ 5 - lvm - os the henetit of voti'r views. 

' It. 1 ii. 1 n.mk von. 

a! i.i s. Dumk miii. 

Sc it.ir Aj.u \. | have n n...r• mi; of the Kales ('otniniltec sulteoiu- 
"< • at l no "ek. It is around the corner and down tin* hall. So I can 
iv nun acut - in.antes to 1. at which time.we will recess until 
Ml... a. >oif Mm V. 01.1,1 proc-d. Dp. Salllotti. 

atemfmt or dr. umuerto saitiotti. associate scientific 

D S? IC? ‘ F0R CARCIXOCEKLSIS. NATIONAL CANCER INSTI- 
rulE. NATIONAL INSTITUTES OF HEALTH, BETHESDA, ML. 

Dr. SAi novrt. My name is T'mlierto Satiiotti, M.I)., and I am asso- 
tc '.ucnti.ie '.jivetor for (’atvmogenesis, National Cancer Institute, 
te tiai Institutes of Health. 


it 
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I am plad to liavo, tliC opportunity to present my testimony on the 
problem of t! i> evaluation of carcin«i.t;onie effects of pc.-t i>'ii!<*s. 

Tin* National (’am or Institute has committed a major effort to this 
problem, hoirinniii'r in 1 !MJI, followin'' tin* recommendations contained 
m the 1 report on the of Pesticides" prcpnrrd hy tin* Presi- 

(loots Soil not* Advisory Committee. A larp* bioas-ay snvonititf t)i'>- 
Ifram for po'ticidos and other industrial chemicals was organized, % 
usino standardized test conditions and was conducted undo! contract 
at Ilioiietics L’csenreh Laboratories. It represented the first example 
of a larjic-scalo screening program of t his kind ever to he implemented. 

1 he results of tin* raivinoyenes.is tests were puNi-hed in the dournal 
of the’National ('aneer Inst itute | -1 :1101-111 I, l'.lf.u j. 

A second level testing project, on pesticides is now underway in tlie 
NCI eatvinoyenesis program through several contracts. This includes 
more extensive bioassays in rats and mice. These tests are conducted 
not only to detect hazardous environmental chemicals, hut also to pro¬ 
vide necessary information for the scientific evaluation of the mode of 
action of environment ai carcinogens and prevent ability. 

T In* problems of evalttal ing carcinogenic hazards from etivLomen* 
tal chemicals in General, and from pesticides in particular, have been 
tiie subject of two recent reports. 

1 lie fir-t report was prepared for the Surgeon (lenera!, I’.S. Public 
Health .Service, l.y an ad hoc committee on the Kvaluation of Low 
levels of Lnvironmenta! Chemical Carcinogens which was i -tahlislud 
at the National Cancer Institute and composed of distinguished s<*ien* 
tists in the held of envirosnenta! cancer. 1 served as Chairman of the 
Committee. 

Publication ot thi- report has been authorized by the Surgeon (Jen- 
enn, and the report has hecii submitted for consideration to the edi- 
tori.il hoard ot the .Journal of the National Cancer Institute for 
publication in that scientific journal. 

1 lie report diseu<ses the major problems involved in the evaluation 
ot carcinogenic risks, and therefore is directly relevant to the subject 
of the. present hearings. 

If agreeable to the subcommittee*. I will submit the complete text 
of this report for the record. 

Senator At.tx.v. That will 1»* accepted. 

(The report referred to follows:) 
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Evaluation nr Environmental ('aim incmskxk— Ultort totiif. Surgeon Gknijial, 

t'SPUS. Anm. "J.1UT0 

(Ai! Hoc t ominittee mi tlie Evaluation of f.ow Ia’vc!> of Environmental Chemical 
Ciirrinogcn*'. National Cancer Institute. Hetln-xta. M<1.) 
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Mkmrfrk oi- the Ai) Hoc Committee ox tio: Evaluation of I.ow rxvjxs of 
Environ mental Culmical Carl'INoi.e.vh 

I mlH-rto Satliotti. Chairman. Associate Scientifle Director for Carcinogenesis, 
Etiology, National Cancer Institute. Building 37. Itoom :»A"1, ISetliosdn, Md. 
llans I,. Calk. Associate Director for Laboratory Iteseareti. National lust.lute of 
Environmental Health Sciences, Itescarcli Triangle Park, X.C. 

Paul Kotin. Director. National Institute of Environmental liealth Sciences. 
P.esearch Triangle Park, X.C. 

William Lijinsky, Professor of Biochemistry. The Eppley Institute for Research 
on Caucer. University of Xehraska, College of Medicine. Omaha. Xeb. 
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.in ‘ . * r: i1 n. .v - -.i:; t. ■ rhief, Hiomelry Hranch. National Cancer Insti¬ 
ll:* • \V.-. • •:>-m lEmlding. ... ••■fin. I!etlii*»ii;t. Mil. 

(•»,.; . .. .-. ;i: liircriur, VI;.- 1 ; ph-v Institute for Research on Cancer. Univer- 

■ 1 1 Noi.ra-kn. t'-dlogc «.: Mcdir*lic, Omaha. Neh. 

S..; \\VDirector. I'--;, Ke.-earch Institute, Temple University, School 

nf Medicine, l'inkol- iphia. l’a. 

Ui r..-: U ■■-•an. i’rai.»..r of F... .! Toxicology, Massachusetts Institute of Tech- 
:),,:■ 77 Massachusetts Avenue, t";imbridg-*, Mass. 

St ;::' Member.': John A. IV.-i-t, llxcetitivi- Secretary, Richard It. Hates,‘James 
A i’-ters. Howard it. Ht—:i!.erg, ll!izaln-tli K. Weislnirger, John Ii. Weis- 

ZNTBCUL'CTION 

..■i;-l;:ne*'t of this Ail II*-- I'onuuitti'e was rei|Ui*stcd or, October - 1 , l'.Mj'J, 
|.j the Deputy A--:-la:.E. Si-r. iary for Health anil Scientific Auairs. 

;.t-U of the C' liiiaittee in review the (irohleins relating to the evalua* 
tie -, of :■■'. level- of environmental chemical carcinogens, to consider the scien-, 
lit;,- ;■ i— ..is which such evaluations can l>o made, and to advise the Department 
of Hi;\V ■•:; the i:.;; lie.iti-. - of-mb evaluations. 

The t'..;a:i.;t:■■,., in ai!dre--i:g . -elf tn the problems of environmental bxp-.sures 
i . .. ai ager-v- from all -•* .roes, has ennsiilcred the seiei.tilie criteria for 
s'..la.it;.ui ■■:' car. it.ogohie ha/urd- 

Many previous rp“omi::end.i:: as mi the criteria to be used for evaluating 
environmental . hi-mb-al carrinogi t.ic hazards have liecti made l'.«r s|«>ciftc sources 
,.f i-xjn'.-ur;* ..r f..r specific gr ., - of substances te.g. fond additives, jiestiridcs, 
eertoia i ecupaii. u.tl carcinogen.), In some cases this approach lias 1ml t., an 
uneven a s-,,-nt of risks troio dilTercnt sources and to an uneven approach to 
prci:*i.t;\e n.eaMires. 

Tin- To-; of thi- Committee cm, rs a broader area and includes an appraisal of 
the sc:c:.ti:ic criteria for evaluation of chemical carcinogcUi-sis hazards in the 
total en\iroi.ment. 

I. laco'i\ ii:xi>at!oxs 

In full consideration of the p..-t and ..tit states nf carcinogenesis invo.sti- 

a.;t’ i. *!.is Commit tee offers 1 1 -• ■ f...l"ii i11a rec.camctidut ions: 

1 a. Any -ui.-tam e w!:i.-h :s -linwu i .inclusively to cause tumors in animals 

-hi-u'.d ..a-iil.-rd i arei:,..--i : and therefore a potential eatnvr hazard for 

ui.in I 7 \.cpti as sh.-uid hi* ■•. -id.‘re! only where the carcinogenic elTeet is 
. !• i.-'y -ho,tn to re-nit fr.'-n ph -aal. rather than chemical, inductiim. or where 
tin route of .ul'i.itii-tr.ition i- -howti to he gro-sly inappropriate in terms of con- 

• .-ii.,1,1.. It.;:..an e\;.o-nre. 

!•. 1 1 .t.; ..a [■sMiii'.vti> in man are only acceptable when they ropre- 

-, T.t critically ei.i.-e-n ■ ,.f adciuatcly ,ill-;<-il epidemiologic studies, 
k. No Jevid ,.f . x; .-'ire to ;i ■domical carcinogen should he ei>llsideri*d toxi- 

■ i. 1 . -’... ily in- gjutiefor m.ia 1’..,- carcinogenic agents u “safe level for man” 

■ ..i .' l.-lod l.v app’ . >n of on: 1 present knowledge. The concept of 

' — • . .1 a.-,--*; •:. I ■ ri-k ' ... ;i more realist ie tint ion. 

.'!. I.tat.-a.cut made in 1> a by the Food Protection CninmUtee. National 

Hi— tr. ti r.eim it i >i |. Appendix II i that natural or synthetic suh'tanees can lie 

• •o:.r.-l safe without undergoing biological assay should he rivoiruizml as 
i*.i':,tit, alii ilt..o 'epEabi,-. 

I No iiiemii.il 't:li-tau.e -l.oitld he asstitneil -afe for hitman consumption 
without proper t'.-atiie lifeline* biologiial as-.ns of .nieipiate size. The mini- 
:nt;:-i ri-pdr. mi nts for • ar. ir.og-tii-i- liinu—uvs should provide for: ndmpmte 
fflnrt.iT- of animals of at |,a- two -p.i ies and l».th *.-\es with aih-iuate con- 
•r..l'. soli oi tisl for lln-ir lifetiti.e to the administration of a suitable dos,. range, 

■ la I .•!;:.g the highest tolerated ... of the te't material by routes of adminis¬ 

tration that include tlto-e t.y who It Ilia a is exposed Adi .piate documentation of 
the te»t eondili..;;s ami pathologic standards employed are essential. 

o lo idem e of negative result- under the conditions of the test used, should 
'..* cot.saii-rod MijH-rseded by p.-itive findings in Other tests. Mvideltee of posi- 
ii\c results sn-.nld remain detiniiive. unless ami until new evidence conclusively 
prices t: the pr.or re-t;lts were not euusally related to the exposure. 

il. The implication of potent.al carcinogenicity should he drawn both from 
v-.vx resulting in the induction -,f 1.1-1114,11 tumors and those resulting in tumors 
wh.eii are more obviously malignant. 
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7 . The principle of a z*ro tolerance for carcinogenic exposures In* re¬ 

tained in all arras of legislation presently covered by ii. and should I"* ext'-mled 
to ••over other exposures as well. Only iu the rases where contamination of an 
enyiiotiineiiial source by a carcinogen lias heeii proven to lie iiii:ivoi<lal>le sii-uhl 
cXccpfb.it l.e made to. the |innei|'le of zero toleiiinee. Kxrcplions stiniild.be made 
only attiT the most extraordinary jiistilieatioii, including extensive d-icumcata- 
tiou of eheiuieal ami bi-lb Igbalti nn lys< ’S ami a specific statement of the estimated 
risk for man, are presented. All ••lions should he made to redaee tie* level of 
contamination to the minimum. Periodic review of the decree of >judamiaalion 
autl the estimated risk should 1 m- made mandatory. 

f%. a haste distinction should tic made between intentional and unintentional 
exposures. 

a. No substance developed primarily for uses involving exposure to man 
should he allowed for wide spread human intake without having ln-eti prop-riy 
tested fur carcinogenicity and found negative. 

h Any siihstanee developed for use not primarily Involving exposure In man 
hut nevertheless resulting in sm h exposure, if found to be carcinogenic, should 
he either prevented from entering the environment or. if it already exists in the 
environment, progressively eliminated. 

•). A system should be established for ensuring that tdnnssay operations pro¬ 
viding data upon which regulaiory dts-isions an- made be monitored so that tio-ir 
results are obtained ill aeeordanee with seii-111 ilieally acceptable standards. 

Id, A tinilied approach to tin- assessment ami prevention of car* im.g.-ties,s risks 
should be developed iii the federal legislation; it should deal with all sources of 
human exposure to carcinogenic hazards. 

jj. Clear channels should be ideiitilied for the regulatory fum-umi of different 
(eivernmeut dcparlmi-nls and ugem ies in the tiehl of cancer prevention, l-.stan- 
lislimeiit of a surveillance and information program would alert all conetrie-d 
(lovi-rnmi-nt agencies to the extent and develop tu-nt of information on 
formal loti on carcinogenic hazards. 

Ik’. An ad hoc committee of expert' should he charged with the task of recom¬ 
mending inethodos for c .ir.t pointing dose-rcsiMiase bioassay data to the low 
response region (l-KMKX Ce te 1 -ltNXSKXMi'; >. The low doses corresponding • 
the responses in this range are the ones which have direct relevance to the human 
situation. 

II. B.\1 KC.KUl’ND 

Knowledge of cancer causation tiy chemicals originates from clinical observa¬ 
tions, going hack as far as 177 b with Pott’s discovery of so-a as the cau-.tt'.ve 
agent in cliiium-y sweeiis' cancer. Several major classes of carcinogenic cg i.ts 
were first discovered by their effects on mail. Kxperinieulal animal models for the 
determination of the potential < arcinogenie aclivity of chemicals wa re only devel¬ 
oped iu tin- last bo years, and most of them have been studied only iu tin* last 
op years. 

The effects of earcim-gciis on tissues ap;« ar Irreversible Kxi».sur<- t-> small 
doses of a carcinogen over a |«-ri<nl of time results in a simutafinii or |»itciui:iti-iti 
of effects. The fundamental characteristic w hich distinguishes tin- can ia->g- :;ie 
eff.s-t from other t• • xi•.- clT*s-ts is that llu- tissues aff*s-bsl d-» not s-s-m to return to 
tln-ir normal condition This summation of effects iu time and the long interval 
(latent periodl which passes after tumor induction In-fore tin- rumor becomes 
clinically manifest demonstrate that cancer can develop in man and in atdiin.ls 
long after tin- causative agent has been in contact and disappeared. 

It is. therefore, important to realize that im-id'-nci-s of cancer iu man today 
retlect exposure of lb or more years ago; similarly, any increase of carcinogenic 
rotttamit.atit' in tit. mi's ciiv ironim-nt today will reveal its carcinogenic effect .-otuc 
lb or more years from now. l-'or this reason it is urgent that every effort ! e ma le 
to detect and control sources of carcinogenic contamination of tit- cnvit->n:n-iit 
well ticfori- damaging effects become evident in man. Similar concepts may apply 
to the needs for evaluation of other chronic toxicity hazards. Knvirntiiui-ntul 
earn er remains one of the major disease problems of modern man. 

An agent which is causally related to the occurrence of cancer in man or 
animals is detitu-d as a eareiimgen or oncogen. The number of known car- ai-ccii-c 
agents ineiudes several groups of viruses, various physic-til factors, and hundreds 

of chemicals. ~ 

Viruses of different types arc known to induce cancer in auimals: none ha.- yet 
been proven to evoke cancer in man. If specific viruses are proven to te causa by 
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«-v ci'.iivo it «r..*M l ■ k':\c added assurance lo the consuming j >u 1C 
mg >!.;• antic:. invr claus • ill the proposed <•' »r additives amendment. 

. v.,» ,i\, however. t:..it w.Iieve tin 1 issue is mi important Hint the 

i ;■.-»••• 1*1.1!i \ • ■.« "'f tho I- i.|i|«* sli.nilil have t lir oppori nun> of examining 
i- mill determining whether or nut tin 1 miiln-ritv s.'nnilil in- granti-d.” 
entitle ha.-is mi which ilio (iovorntuciits positin. was cstahli'lyd in 
lins valid Tin 1 progtc.s ot knowledge in »*:i•genesis in the Inst 
I m:l> strengthened tl.i 1 [mints made in Secretary Flemming's testi- 


XV. UKTICTION OK LOV. ti.VKLS OK CARCtNOMNS IN THE ENVIRONMENT 

1 I's’.iMish tin 1 [ .■ -t :i v i'f "low levels of carcinogen in (In 1 environment" 
lii . s Hint 1 1 tl.i 1 |»ri- .rii" ! 1 nf 1 material in iitii-s:ion In- recogni.od in tjiecu- 

tit at.il ‘_'i tae mater.al ! .. gained ns carcim genic. To ■•v.ilnnli 1 the 

• • ..i a it:.:. :il in in...in t-tivi :• •litm-itt. it is useful to prepare .in Va- 
1 1 j-n.:::-' to ri't!t distribution of tiiis materia! in linn 1 niut s|inv. 

* * 1 detect tin- ... ■; a .mupoiiml impl.cs . ul\ I lint tin- com|M.and 

resent. it at all .n e■•!.. • a;:at.• t.s below tin 1 lift.ctaidc limit of tin 1 anal)timI 
a-a I-.-1 'llii-o "Mill-.loto. ;i. 1 :i 'no;» oannot U 1 differentiated front "zero”, 
a: .!.- distribution protile ; ! nMiti. tial information on tin- conditions of 

iv 1 in t.. a tl.o a|i[Ti ximutc lev.I ami i xlcnt of exposure for imputation seg- 
ts can he i ;:u .toil. 

i r.-o gt.g a chemical ,.s carcinogen. the limiting factor is tlio soiisi- 
. si., .i.o;.i of ;;.o !<ii .- ..> -is'.i'ia ii.si-i!. A iiioa.-.-ay system designed to 
tui .o; iioi.. :n n oi.lj a; • r above a givlevel under til* 1 conditions of the 
io.- a -o incidence of a > t .o, Hie tumor t y j ••• > will fail to reveal car- 

g.-i.a ;ty la io-.v that, lovol. Compound* whose carcinogenic- etTeets fall Ik-IoW 
i i;. detection l.n its mi. -t tu t l.o cousiiloretl itinocnoils. Such mate- 
s mU'l la 1 characterized ..s [.resenting a carcinogenic risk no greater than 
dotim-i! h> this lower limit. 

i tl.oil-dogy for tho 'jetorinii.:'i.on of clieinioal contamination in the environ- 
t and of biologic ,t activit.i • : carcinogens are dtseussed in the following 

|0|1S. 

’h' ini'r.l />i fivfion .lfc.’Aoi.'t 

Me'l.o.is for detootiori of |..w ha. is of caroin <geiis in tho environment have in- 
-i I in accuracy and reiiah.litx over ttio past several yisirs. ilie lower limits 
•ticion tor diifiTeit! i.vpos .. i‘...w:i cat. loaonio substances arc extremely 

.Mol ding ov.-r sev i i: . del s of maan,tilde from very sensitiv o methods 

1 part | .r i idioii . f hen..;•> retio or a :la tax. n i to ra I In r insensitive ones 

for a roinatie a nolo > i In ni i:.. ipio. anal} i .cal mot hods sliould l o capahli 1 of 
• t ma i”‘ r- inog.-nic a;a t iTn.! - : any lev cl nr iu a a} com! it ion w Inch has reie- 

e :■ human exposure l or t’.i reason, iin-roasinal> -ensitivo analvtical tech- 
les arc tic. dc.I. and Halts .! : have hee l dew I •ped ov er tho hl't 10} i s. 

i : .siv I s naiaartres tin- pr« «■„! state of t io art in li e anal} lira I ilcteriioiia- 
.; |..u levels ot .on tr.nin.c la . an inogeiis 1 1 1 and indicates the lower limits 


,-tc. ;;.ct av . lde t-sla}. ii * . rast wllli ll.o-.* ,*f ll*oil. Mm h of tin 1 improve- 
,.|,I ;n met' ., logy is atirt.ait.ihle to the ai'plication ,.f gas l;.|iiid colon.ato- 
ap'ii,- r. a ,oo. Witii n fio ■ . xt few }ears si/.alde additional uuprovemeuts 
tile s • : i.ivit} of alia h I i. . I no io'ds are li ,c!} to In- .iohieveil. 

It ■> it: p nr to consider l.ow widely tie 1 now ana!} tical methods can he 
1 , f ;..r t;. • vi. n ..I .. ...ion i an inog, nie coiitamin.iiit in ililferent mate* 

a I- \N tail* hi.*'•■’.}' sens:: ii i anal} i a al methods can ho do\ isod to dot is-t a cliotni- 
il sjscitic m ilei ini', t hose '.in • n .-Mm sis in igld he powerless in tin- a Italy.' is of 
a* s line chemical from other ■••nr • n;.it< vials leg. dtmeihylnitrosamine can he 
•!>■"!( d i:| III! 1 .lie : oiic i.cV ,g. at 1 pph. hlh in foods old} It lit- lint pph). An 
:.cvc i eia!nai ion of the soui. .■ ..f imviiomiiimtal •■ontaiiiiliato»n may result. I tc- 
•lopa.o:;: of w I * 1 1 -1 \ a| i j!.c:iid i procedures will [irocith 1 a more hahincisl evalil.i- 
oti ..f e;t\ iroiin.c’.lal coiit.iuii . lii. u. 

. ih il'.yiC'll !>• hvti• a Mrlhm!* 

Tl • carcinogenic aciivin of materials can only he detected hy long-term Ido- 
.gic.il tests At the present time the chemical structure or physico-chemical 
r- ; riles of a comp.. nr..' do n -l provide a rdlalde ha'.s for jircdictlon of free- 
on. c.ircitiogo-.ic activity. Several st ,-ucture-nctiv.ty correlations are valu- 

Ide ;t r- of tlie ti isso carcinogenicity ot a compound, hut none can be 
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used to classify tin* I'liinlioiiiiil as mmcarcinogenic. Short tcnu bloassiy:: i‘i..I de¬ 
termine tin* * i.i*rt i*i‘ certain rhciiili als .*a sel»*cti*d biologic t;:r;i*ts haw* mu n, .-u 
reliable I**.' predictl<m ii|i :i rcitn genic activity. 

1 lit* |*r* -cut state *»f Hit* ai t ri*qiMres long-term hioasMiys in mammalian 
sjs i i. s i**r tin* i \|H-i uii.'iii.ii idemitinit i*iii iif carcinogenic activity. I uib*d 
States law nspiircs that foi>il / ,iSdditives anil various other material' !>e tested 
in animals liy'tlie intended rmite of human exposure. Similar tests have i.nt hcen 
n*i|iureil I'nr some materials to which liumaiis are exposed hy otaer than the 
or;li route. 1 lie cX|KiUillUg liroiliietion a III 1 Use of chclllic.i.s in household products 
results in extensive human exjmsure (via the skin ami respiratory tr.i't) to 
dusts. ami aerosols; littie iutormatiuu is a\ailal*le on the chronic toxicity of 
these materials hy these routes of administration. It would not he w.se t- 
wait for the results of these "experiments in man" before instituting anitna 
ex|M*riuiiiit.nioii. ' 

l!ioa--nys are always performed on a utimher of animals whieh i« extremely 
small w lien compared w ith the millions oi humans rxpu-d to m* -t cut iei.•. 1 1 
rar. iiio.riiv Such -tadi'is can only detect carcinogenic effects . -ultin it: fairly . 
high ini ah in i -. l or exaiaplc. an observed miteome of no tunio; s m a lest 
group of I * m» ai.imals, as well as in 100 negative controls, only provides a>'.tr¬ 
ance. at lie* tr.l percent probability level, that the true tuiunr ri-k' is under 
•4..1 percent. I'he maximum prnhahle risk is O.hi percent if .oiips of Ji«ni aiatuh 
are used, ll would require tuumr f;ye results in g-'i) animal.- to istahli.-h with / 
like proluildlity that the risk is iiii'ier 1 iwrcent (-!>- 

The assessment iif the i arrinogmie activity of a chemical depends on a 
variety of p.iiauicters. Tin-e inciUiie not only the total number of timers in¬ 
duced hut also tlieir multiplicity, latent period. morphologic type, and d-gree 
of malignancy. The iudiiction of tumors diagnosed as benign as a rc.-ult of , 
treatn.i ins luis In eu interpreted hi certain groups in the past as net sulTiont 
to demonstrate a "careino*aenii*" etfect. This is a dangerous po-ilion since lew, 

If any. substances are known to have produced only heuigu tumors and no 
malignant ones when properly and repeatedly te-ted. This has heen pointed 
out in t!:c Import of tin* Snhoommittee on <'arcinoaeiiesis of the TI»A t.'om- 
mittce on Protocols for Salcty Ilia lnation i .j i . 

The important scieiititic prohlcm of defining the sensitivity of a Ideas-ay 
system used for testiui; materials of unknown activity ha- received ir.sitd..*ii-nt 
attention. The interpretiition of both positive and negative tindimr- i- -tric’.ly 
depcm' ,.t on such dcliliitieu as well as on the results olitaiacil in negilive. 
vehicle, po-itivi* and colony control animals. A bion-say r* suit i> nica;.;ug!iil 
only when necomp..niid hy a statement of the sensitivity and -p* • .’a ity • f ;ho 
bioiissay design u-ed. An eh-erve.1 incidence of a given ttltimr type in a te-t 
group lias no u. *uuitig witliout adei|uate iuformation on th«* appropriate con¬ 
trols. Par too ntl.e work has been ihne* using adequate positive iuntrul*. lank 
of tumor response in a given experimental .-v-ii ai cannot he Interpreted as . 
negative evidence if pe-itive ismirois also yield negative rc-nlts or it no p* 
tile controls have been included to show that the -xperiuniftal system used 
is appropriate. 

A lindv Ilf know ledge has develo|»*il over the years m. the re-pi.n-e of ex¬ 
perimental animals to clieiuieal carcinogen-. Several committee' ..f experts 
in tin* lield of eaix inogeiii'-i- convened by national and international li*id»*-s 
over tin* pa-t 1-1 years lime formulated general principles for p-*rf irn.ain e and 
evaluation of . ar* iungei.e-:.- s:allies in animals. The recommendations put forth 
hi these committee- have shown remai liable imaliimiiy ”*-10| and arc widely 
accepted in principle hy the scieiitilie eoinmimity tll*lo). tti-iu-ral rccpiinineuts 
for testing proicilitres. which have heen outlined by these group-, include speci¬ 
fication of ci itcria for the following : 

1. selection of materials to he tested; 

chemical and physical charactori'/.r.tion of the Test materials; 

;t. selection of appropriate animal -|iccies and group size; and 
4. choice of appropriate routes and levels of admiui-ti .lth»n. 
lu addition, nvnniinendaiious concertnug the lifetime maintenance and path- 
ological examination of experimental animals have been outlined. , 

Two principles^ are recognized us fundamental to the evaluation of carcinn- j 
genesis hioassavs. 

1. The minimum requirements for carcinogenesis bioassay should include 
adequate numbers of animals of at least two species and both sexes with . 
adequate |m»ltive and negative controls, subjected for tlieir lifetime to the 
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‘V’ ‘ “ V ‘ \ l ,*" 1 ;* *‘. v v, “ i' iy. sliouM n*»i l„. th,. n'sulr «»f 

•f t ,1 ' s" i V " " 'll" 1 r, ' ; 'a i"' 1 ! nil tile h.l'is of eoli.plnlo and is rti- 

!. "• in ti'VVr ; !' l! is lieeessar.v. there! .e. to detine the 

, , ' 'S"' s dilerpreting animal res|«,t,s ( . data (Appendix III) 

• > iu m n? \nu I a. Tin- .rinl^le o 

lua ram e s..ouhl he applied in all hut the most extraordinary of eases. 

VI. CON Cl. I SION 

. t.'. V VVf••'ireiu.'ly f..rtunat»s-given tin- teelmieal limits on 
.... 1 .'.■■1 i.l.od.n'.V 's" , 'V *“ environmental eareinngeus 

■■ • •“ data, obtained in hioassays often in- 

. /■ rr, ;V "V l,,w t!,, ‘ 10 I**’",»”t level, are grossly inadeipiate 

. o. saf. fj tor mail. Information on about 2 .."sh) eomtnmmls 

i r,.?,' vIV-'ll' A ; ,, «! !h«- 1-en .-ompiled and pnb- 

i ■ i * ■' ‘ ‘. however, are of no environmental sigidti- 

l*ii*ir will be published shortly. It is estimated 
v mi-'' alaa-id eheluit als will be included iu the 
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olwmi.nlx win he' .'■ I. n d d e r ahl e' 'i n'mhiitiJ.’n’ r^r'th.-^imiad*f“ f ir " , “ , " ,l,;l1 
'■" ,lv {!' ..several lh.Mi>:,n.| new ..‘n- imp 'Tu.'Z T 

s i 1 , “'""’fr 0 """ *. . . . would , 

. ^ ""'I 1 ' 1 i,rn>r.liii"'y for th. more extend ,. 

« -.in, t •■.jut red in less sup, rli- i.il evaluation. V,.* .wet, », r ,, Ml ,.|. f ....a 

" ’ tin y cml.l not nearly he spent cfty.tiveh. 1 il..,--.'-v 

» r :;::r?, n .« •■t ^ ,,,,r <inai.ut.c< « ,; irl v,!J 

expandcd'lcvci „W"!' <l " i “ is Iwre-mUlte to any »«i h 

ih f I Um , r ‘V- CarCitl0 -'* n “ Si ' i is 50 lnn ". epW*Mlol.-rfr 

' , ". ' ' ‘ H 1 ' "' ,r 1""f to J) y.- : ,rs Timeiv divisions to exclede 

materials from n-s involving ex|«.sure to man. therefore. must he ha-. I -Mvoi 
ad. .piatel.t conducted annual liio.is,ays. Retrospective human evid.t ,,f r 

i . l ,"‘ s , !>•;' «» *!>“"• Itself oofo,v c.nrroilitu a.-tion !' r-iVoa rb.'mV-s 

sio. 1,,1 1„. subjected to s.iontilir scrutiny rat Jut than ,-ivon i.itwl • - r : ■ 

Valid ov'i I ~ uil, y an.l until prov.-n inn-cur' 

. lllllst '■"'in* from hinbutical assays: every hio.issav report should 

in. I nle a stale.. of its limits ,,f sensitivitv. Itxperiiucnt il dc-' : ~u siioii'.l 

provui-. for reprn.1.nihility of test results. Since the hioas>av piavs M .-h a I^v 

stan t'lrll ‘f'r »'IT , '' , .'‘ fro1 s, ' ,,r " u '- '» r ire *'ff‘Tt must lie devoted to s.-ttitm- 
O.' lv . T, • »f tests ami the Interpretation of results 

to ?• , “ «Jhta call .science possibly provide sound information 

to " 1,0 are charm'd with tnakins social decisions rOftardins the arcv.t- 

ahiltty of ejirciiiouenesis ri'I; levels. ~ 1 

ha*/aVd^^ts'i ! ir,,: ' rnin . to j , r , it ,, et "man from the mass of environmental cancer 
hazards is within reaeh. No more time should lie allowed to pass before the 
re. oinmetnlations set forth in this rc|s>rt are applied to reality. 

Appendix I—Chemical Uetectio:. Metuoiis: Analytical PaocEinms anu 

Tiieik Sensitivity 

A review of these methods has recently been published hr the Iaternatioral 
Inlon Against t.'muvr (/). A l.ri.-f summary follow... rn.mor.at 


i. poi.y vrruuH roMro’ f \ns 

Ar." o/ .-"Hccrm—Carcim.-enic materials fnllina into this ceneral class are 
at 1 . ast potent .ally, |.ro,.u, e.l under ail cireumsian..» where pvroivsis o' ,, r . 
•sulsstan. es oecurs Many meml.ers of this clieml. al croup‘are .•arcimo-nlc. 
An.ill." a! methods provide separation and de'orminalion <>f l.eaz:i.»iic.'reni. 
(hhenzi a,/. )antliracene and dihonz. n.h .a. ri.line and oth-r . ..m|s.iit.,i., .-ommoniv 
found together in combustion products (tars. sets, petroomm derivatives etc i 

Utnh/tirul 1,'i'tlifnt.r. A..ptalde ou.alytic.il methods must he . ap.alde of | .a- 

r.atin- and measuring at least the sp... itic maleiials mentioned aU.ve. At present 

the methods which appear most effective depend n al-orption, n,tore.. 

Mpe. trometry. mass spectrometry, or ca> li.|Uid ciironiatocr.aphv for .lUaati’ica- 
ti.m and one of set era! chromatographic tcchnioues for separation 
s.HHitml !/.—The minimum concentration of polynuclear comtiouads which 
may lie determined by present methods is approximately 1 part of an individual 
compound per billion (lOoff sensitivity approximately 100 ppb.). 
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ii. i up iiNvrtn iiYnr.nr.vRBoNS 

; . , ,,/ <v„ir. ni.— Tin- •■lihiriiiatn' hydrocarbons haw I.. and -till ;«rt* ex 

••n»iW.y 11 -• .1 .i' industrial snlwiits and reactive intermediates. (\irlmn tetra- 
i* a \M'II Kiioii n Hut i«\iii and is stispeeted "f being a ri ilmren. l>ur- 
:1a* | ,i*i elf .nil'. other • !il»riiiati*il liy<1 ri>••:!rl»<*n ‘ haw l»*eil widely used as 

• r.-.-ti'iu |>i >li' id*-* ami gein*;:.l ex;io*iiri* of man lias oecurri-d. 

■Mm*, ilii-lilria ami iuptuelilor haw h-yn reported as «-;ir« - i:i**^«*«ii«" in animals. 
I«*i/*,7ir,;/ Hi'lli'i-li I'm r. nl methods ari* has* .I mi extraetimi anil eondensn- 
•a. followed l.v separation am! iniantitiiailiiiii hy gas chromatography. 

-v.»»s:* ii a/;/.- Tin* .flwut of . tr* n J*ti:r»* ili*lrrt*ir.s has ina.li* methods of 
•ailysis f"r ihi* *1. s i.f com;...;. ml* extremely sensitive. < urreui minimr.iu levels 
; «h *•■< f;*»ii are aliinit il l pph i I'.i.V.i sensitivity approximately 10 i»j» 1»). 

•II. AROMATIC A Ml NTS I'll I IIKMICVI.I.V RKI.ATKI* I IIMI’IH Nt>S 

tr#'i nf rniiivrii.- Fur i*nrj' >•( this ilisru-sinn the "aruniatie amino"' ate 
r.s.*l**r*-'l la iin Imli* iml mni the substituted armnalir amitu-s nut also those 
a ; "im-is *ni:r-*-. a/.'*-. **r l;.vi!r*»\i la’iiim* *ii>i**• timl's i rupalde of being roll* 
-*-•«-•! into aromati** an.il.rs by u.etaiH.lif pent ism'*. i ireilt :itin:i:;l exposure ami 
, ;i. s;ir*' through ihr air. !■ "ii-P::S. plasties, ami drinking water pose llirrats 
' ran :::i'ji*nii* ha/.iml' for hum.ms. l»in* 11111*1 also consider thi* riiiitrilniliini to 
r rarr*r.“»r!iir l"ail of i'ii'li>;r ..ois armnalir amines surh as rertain lryi'li>|iliaii 
rtalioht**'. 

I mih:: 1 riii iin th'iil'. lit nrra' methods for tin* ilelerminalion of “total am* 
atie amiiii s" are of little v.ili:** l .vause nf the iviile variation in carcinogenicity 
•t'voeii m.'n.l.ers of the iln-* Kstitnation of s|s*ritir sathstanres is generally 
r :. ! hy tie ;r roi.wr an: t*> j rii.airy aromatir ataitr's ami thru to azo dyes by 
..•■•ti/atioi. and coupling; the ar.o ilye.s are separated el.rnmatograpbically ami 
'tiiiiat*’<l rolorinterrirally. 

Si iiDlit if;/.— M**th" !s for ilrteotimi of members of tins enteral rlnss vary 
nirly .1: 1 heir I'ttsitii ity line to the iliver.*c* prop* rties of the eiun|i*aimls included, 
•o roml*mtmls are easily estimated at sensitivities on the orilrr of 10 100 
ttile aromatir amines ami l.yi’.s"Xi lttmine ran la* estimateil with precision only 

• levels of ..Ixott 1 l't'tn (1'a''. 1 ** ii'itlvity about the same). 

tv. n Ntrsoso com rot mis 

In'I nl eone. rii.—Oaring recent years many meml'ers of this class of chemi- 
tls 1 nttr**s.imines ami tntr *.itnidos| have heeti reriniii/.od as hiitlily potent 
1 rrite ’ij.'tis raj ahh* of i n* I it* ir.g ■ .mrer in a variety of organ sites. There is a 
ovine e**tirern tli.at Itirsr n.a**rials may rrpn*si*nt significant ranrer hazards 

• :...n These roa:|"*iimls :ir-l .■nine to our attention ns a result of their tillliztl* 
n as industrial solvent* ami 1hn1.i1.1l intenmsliate, lair they tnav lie widely 
*tr.!*;t*sl at low levels io a '.artery of natural products. It :* susperteii that 
*•;. hi.iy *■»•* o I- for:ne*l !*y tin- intet n tion of natural pruilttetv in tl e organism 

• during ..I preparation 

i •:*.*fi,.":e>?f in I! ;*>«/■».—Methoii* in eiirrent use ileperal on the extraction of those 
tlitanei* from a variety of start ini; materials ami cleanup of the extract by 
r. a-* ehseuiat* graphic to. lim j'tes followed hy iiiiaiitilieation of the imlivhlual 
a.;' •'.ti’i'.s hy itasli*|itiil t-hrm:. itogrnph.v. S|n*eilie tact'.toils auve only been lie* 
! ■; oil for .1 f. n imli elua! 1 it.oers of the class. No satisfactory methods for 
lie*.i* ;re:nc it of iiotivoi .Hlo uitrosu compounds have yet been developed 
►* s<'lutimri/.—.Miniuitttu detei talde levels for the individual compounds are at 
resent about Inn pph 1 lP.V.i . cn*i!ivity relatively insensitive cnloriinetrlc or 
•largr tpliie procedures). 

V. Art.ATOXI.SS 

I r rii / eonrrrn —Human erj usure to the atlatoxins occurs principally hy way 

cout iiuin.iteil f.1<. It is now clear that surh contamination can occur in 

■*•••’ .ally any food commodity, when harvest, storage, or transport conditions 
r....i i'.o gr**vvtli of speciJie spoilage molds. 

1 itir.l i.n .*/.!.#>.«.—Currently used methods involve extraction and cleanup 
i by id •ntif.i atiou of ihe compounds on thin layer chromatogranu viewed 
r h.r.g wave ultraviolet light. 
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'ruiitirit ',/.—Although i»r*»l»loiu--s are associated with all of the presently avail Lit 
note techniques. detection is possible at the level of 1 pph ( 19.TJ sensitivity —pr li--—* 
lorn was utirecugni/.eii). CD 

< VI. tXor.r.ANIC SUBSTANCES 

A fill iif cr.nrcni .—.v numlxT of inorganic substances of common occurrence in 
the ciivironmi'iit have hccii reported in tin* past to he carcinogenic in man or 
certain animal species They Include compounds containing the follow irg ole- 
menfs: arsenic, heryllium, cadmium, chromium, cohalt, load, nickel, silver. 
titanium. 

■ Amthitifit mrthufl.i .—Analysis of the metals is performed today by atomic 
absorption speetroseopy after nprnpriateextraction and concentration procedures. 

ffiiixitirily .—The lower limits of doteetion for the metals listed are on the 
order of 1 pph (l!)o!t Sensitivity =ahout lopph). 

. VII. ASBESTOS o 


.Iriu nf rnnrrrn .—This substance is a tihrous particulate rial produced in 
vast amounts for many industrial uses and recently found to he a widespread air 
pollutant. Major monitoring needs concern its preseuee in the general atnio.-phere 
and ns an industrial dust. 

Annliitirnl uirthmls .—Although .sensitive methods are available for the detec¬ 
tion of the elemental components of this substance, no specific chemical methods 
for identification of asbestos itself are available. Its estimation is still based on 
niicroseopie ideiititieatioii and count of asbestos particles in measured samples. 

Si’iiaitiiiti /.—Extremely low and little improved since 19511. 



vtii. ot lines 

A number of oilier carcinogens, belonging to a wide variety of clieniic.il classes, 
need to lie analyzed witli specific methods. Their enumeration exceeds tile limits 
of the present discussion. It is also necessary to improve the det. lion of materials 
whieli are recognized as potential sources of carcinogens and for wlib-li no ade¬ 
quate itnalytieal methods are presently available (e.g. secondary aminos and 
nitrites, which may interact to form nitrusamir.es). 


I 

r* 

* 
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Arrr.Niux II—Com meats ox libit) Report or the Food Protection Coviitii 

This Committee has examined a report entitled 'Tlilidelines for Estimating 
Toxieologieaily In-igiiilicanl I.-vels of Clietnieals in Food" published in Itby 
the Food lTotcetioii Comuiitloe-—Food ami Nutrition Uo.ird of the National 
Aeadetny of Si ieia c.-—Natieiial Research Council, it records its strong obje -ticas 
to the principles e\» -c-s<d in tiuit report, whieli states that natural or synthetic 
subsi.inees can be considered safe without experimental support under ivrtntn 
Vaguely -stated conditions. 

Tlie Food Protection Committee Iteport assumes that . a level of ins.gnifi- 
came may be determined if: ill There are available adequate scientific studios 
that establish safe levels of similar magnitude for at least two analogous sum 
Staines. <•_*> The acute or subacute toxicity of tin- new substance and two analo¬ 
gous substances is of tlie same nature and degree" For "Chemicals in Commer¬ 
cial Production" it recommends that: "if a elii” 1 ’teal has I.. in commercial pro¬ 

duction for a substantial i*criod, e.g. .“ years or a.ore, without evidence of toxi¬ 
cological hazard incident to its production or u>e. if it .s not a in*.ivy metal or :i 
compound of a heavy metal, and if it is not intended for use liecatl»e "f its bio¬ 
logical activity, it is consistent Ti sound toxicological Judgment to cone.tide 
flint a level of 0.1 ppm of ilie chemical in tlie diet of man Is toxict logically il.sig- 
iliticailt.'' 

To assume (a) that a 15-year period of use lias any moaning for the evaluation 
of chronic toxicity in man, (b) that any chemical may be considered safe simply 
because two "analogous substances" are "safe", and (c) that acute or sub.htute 
toxicity are reliable guidelines for evaluating long-term toxicity is to ilk-play a 
lack of understanding and appreciation of factors involved in chronic toxicity, 
particularly of the irreversible and delayed toxic effects which occur in carcino¬ 
genesis. 

. ,♦ 



* ♦ 


tin- purpn-m <>f r, ''" rI . N , 

:.i cl..-.:»i.-ats for l.utna.i «m- «>'^. tl -na toxic effect, (which 
^;;;y > lho r snJoi l ri.,-du» ..a^ me ^ w** 

tally IsiaiijiUoiibU- awl tMrtowti;iU.v»laM»i , r<»»>«* , .. 

v fob 1 >ktf«m.MN«. the 1 >o»e Comi-atwus With, 

ILppr.NOJX III— A Level of Uisk 

(Contril.ut.--l by Or. M. A. S.-hnoi.Krnuin) 

lNTT-OOirilON 

.■n-.-ri irivo* .-Mr..i'o »t «»» A ' • ro J,,,levels is eoti.tive nj-wanl }e.f. 

X. Tb>- l l. s,-ros|'..ii>ivi* curw M e r ' The u;; -r "b-.-i bn... ->f 

- l,-:t-'.-..i:;.l ti.il ot tin- .1111.011 -1 ,,, rtlUi: i, jii,. (i.o point -no ‘ loM - 

< > *!•..»;•« • -ur\•• "r <U:iU*>\\VNt :if i*oint. . 

, ... *... i ■ i. Tim trill- (los.-r.-;. •••- f limit of the other 

... z 

-ait f tli.- s'...•,.<• ot tin- .lo>.-r. sp.... • < ; r . , t ,s siifi-s.- ttint «** »uv« 

l'o s' un l! \lil»* xVlVi*"»*Vll>r« k 1 u«*o-^ a^tiin'xiiiiutu lifetime 

‘iu.,..., Wecuti then o.tiMr«. t the K rnp . _ ^ ^.. glv „ . sntn , 

‘’*!••* m-;b‘r; v -^'^^^^.r-m^bire of M»»«* »■*•» ««““ ‘ 

.;it wort* ctiiwfuim 
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The line connect l 


etins the (0.0) point with the (d. .03) point has 
SJopp=s.O‘Vd 


4 

and the equation of the line I*: .. 

• Ktfsi#<5nse=(nose) (.03/«) 


Response* K*>**** , . 

. . , t t 10 ai>))) which would i>o predict! 

If W e wish to dctermln** some <lo!>e j 0 -^'wc would write: 
to yield a response of not more th in H 

Dosc=(l - 10~ ) (d/.0.l)=*5-o 10 <l) 

AUI> 


WorUiBC towards an ,VKI> this way ha> •>. nn.l with the 

Sir, stf -«— — * 

doubled. j , in tj,e . . d. m which .he roMtlt «no 

.he estimated AU!> in direct {.r£*« Wish u d-e uilU r,„ y-.c 

initial . viHrinnnt had^-n ~-^!d ^ ^ ^ ^ ^ ..ctermined fr.au 

rr.iiilt the estimated Alll» "oum 

“sresfe...... *»«f“ sc ss&awv. 

will he found tinder stu n <n> . .." t , Jlt " nl n !»• avoided. 

•«!? areas® t a? ass 1 * 

.....-<*•“* 

..!... «•* 

eooul . r it... vt-ii -'it line between the 0." point 

1 . •I. .. Muir orMi the USO <»l l»H • **‘ ■'* , __ • 


This implies mxnn .. 

...Mi ll , r in., vt’-ii-'it line liotween the 0.‘» point 

2- it In >a-ih.e “r'-Z^i^t ' es,. n.e point (plus upper eotdldenee 
ami >..:»•• cxpm:m*nl:ill> rmim i u » J 

limit » »•* »>' r “° hi-h x\\\ ^V/fV*t»»r f*»r «h»M*s in man *h«»nhl on a niff/ 

.. - « iro '": r • '± n n<r L .-taWi-;«-.l in.le,.en.|.-mly. 


mu... .’. , . ... t’-i.itnr fur i uses i.i linn* . 

;i. \VI;.-iJ ut the proper f'" ** * 1 . ..^aijiishwl independently, 

or I 11 C/M : basis. or any other basis. r ' to Unow where the dose- 

4. Nothin-- in this procedure would sc;| ., ,,. m par;so„ with the 

ri’sp.iti-e curve for man l»-lou— • . . :..._i if niati's curve lies much to 

^'w^Mh/ICrhmuIlld SSST^ thJnan AUD for the -xper.mental 

infornuition. to accept for man • • . ; u j, a>% i„en suuuost.-d that an 

derived from the results for the se'eral s . u ^ r ,. tl n. ti..ti in the Alll* f-r 
appropriate "safety factor" for^ alffer' m es. another factor of list 

KKKi’STCS 237-JS^- -.. ■'■ u> 

animals. __ 


S ' . .. SINf M rt, AND CONFIDENCE LIMITS 

jNsriittCT.oNS FOR cAi-cvi-vnoN or Til .•• trt3tc ' or control show a 

tr.v.ieriiueiit in which no animals m following values: 

US Sh ° Wn b “" W> - 

— no ” ore tuau tue aAl ' 

t ^ jose - 
-.^values are related as shown: 


> ;■ 
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(td. C) 


I 


\ 


‘roni the above tizurc. wo have the following relationships: C/S = (td)/d=t 
hid; .-an also he stuvd as t" -Si. 

Sit.ee t’ ;> a n:i'..r;oii of tin- > . e of the experiment. N. we have a relationship 
•tueeti S. t.aii'l X when*X- sample size. 

For zero jNisitive responses, the upi-.-r a'r ronlitieaee limit is 
=1—e[ In t1—a)l/X. whole in Is the natural logarithm. From this rcla- 
.onship. uivea any two of the tallies X. t. ami S. we can solve for the third. The 
von.pant inz graphs have th: relationship shown for difference tallies of X. 
'inure ,\i s for a ‘.t.V'r ooiihdenoc limit: Figure .VJ is for a »!>'<■ confidence 
aiir. 

In any sj eeitic situation St is eoiistaht i=C). so that we can increase the 
nice of the chart hy <li% it.in.r s itlie t. dorable risk level t by k while multiplying 
(tin* .lose multiplier) hy k. Two sets of values for S and t are shown on each 
raph. 

F.XAMll' s or HOW TO USE C,RAIMIS 

tlii-n: 

a That tve agree to a socially "aceepfahle” risk level, say .OOoOl (1 in 100,000). 
h. The expe- ted average .1. in man is 1>. and tve wish to determine whether 
ls«. mi pat tide with the acceptable risk. 

e. The nitiNime.m pharma* “logically tolertited dose in onr test spt’cies is tD. 
.here. say. t — *o-*. (i.e. this sp. . ies can survive a dose linO times larger than tlie 
vcrazcdose in man). 

* rtt'd \t ft' (I *inrj "'i.'tf',-" jii/Hf’ t 

a. Find t C.i'd along tin* bottom scale of the graph. Notice that it is in paren- 
:esi». Th.:' in. i ts tt. must look for our S value in parenthesis, too. (Small 
rrotv at hottom of graph.) 

t>. Fuel S -lot v lo'i. (Small arrow at side of graph.) 

e. Find w here the t -lia* vi*rt: al line crosses the S=.OOHOI horizontal line. This 
< at tin* .1; a zonal Hue labeled • * «K 

This means we must conduct an experiment with ‘00 animals in eacli croup, 
ioV.ing 0 positives, at a tlose level 000 times the •'average" dose in man. in oriler 

.* ... assnr.r.ee that the average dose in man is within the acceptable risk 

evel, where acceptable risk i> .00001. [This dose ;nay he far too high, for it bus 
ecu assumed that man’s do-e-response curve is the same (except for slope) as 





tlu> animal siiecies In which we (liil tho experiment. Xo ••safety" factors have been 
applied. ] 

2. tlircn • 

To repeat the above experiment using a dose 300 X the expected ARb. S=.00001. 
and t—::<i0. 

I'rocoliirc 

Kind t -300 along the bottom scale (in parenthesis*). 

Kind S rioi X 10 ") 

Xotc tlie crossing point at diagonal X=1000. 

This means if we test at a lower do*e, we must have more test animals to 
Achieve the same Altl). 

3. Oitcn 

To n-t«at experiment 1 using only 100 animals. X=10t); S = 10(X10‘) 
Procolurc 
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.3 Level nml llxtent »f Ilxnosnre in Man—Limited primarily !>y amount of 
iiil'ortniiiioii rekar.lini; romps un<l extent of human rxi«e.urc. ami l>y extent of 
Aumpliu:;. 

•I. I’.iolojieal Itcfcet ability of (’arciuom-nieity—Limited by the sensitivity and 
Rpeeitieity of available animal Idoassay desiltn. 

5. l>o.se<Res|M.n-e Data ifi the Selected Animal llioassay System—Limited by 
the sensitivity of the e\|>erin:ent;kl design. 

t>. Selected Procedure for Extrapolation to Low Response Lev. Is in Anima’s— 
An arbitrary seieetion from nmnni: a variety of available models made so as to 
avoid underestimating the risk. A proposed lm-tliodoioKy for this extrapolation 
is presented in Appendix III. 

7. Calculated Animal Dose-Response Curve—Obtained by calculation from 
Items -I, 5, and C.t 

: - c:\ ~ i::: rr.r:: r 'r:-: r? \ tr r: v.t rrritvf- ;:s 

^..7 , t*— Ji tflft ■ ■■ I ... Lu*.. j ■... 2. v C ■•wIMl.a.t *■ .*i. . v.. t — *i # 
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6 Selected Pro- 
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Levels la A:.2r.al* 
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9 Selected "Safety 
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F-rtor-- fv ths 

hr. r\lz Cor- 
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12 Date r.al nation of 
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Projected RioXo 


Sox Uur.beri refer to Text 
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x. t'.ic n! .red Ile-poti'e in Aiiiu;:tls <’orros pond ins in a i>os,. Equal to Ex- 
..»nre in Man .1 i!:«-•( |.v U- il.ili--ti fri»m Items and T. This provides the 

f.,r ......»lat;«•:» from the response in animals to that in man in 

:i ami 1<*. 

:> S-■ t• •• l "Safety i'actm-s" far tin* Extrapolation of Elici ts from Animals 
. Man--Ti::> selection is of necessity an arbitrary one, lint it must I* hascil 
.. i.tfn:nail /i.dumeni. It U severely liniileil hy oitr'lnck of specific information 
n effects in man. ami should he m.iile so a N to avoiil nmleri■ -tiiii-it:ii-r the 
r.. Tin choice of a safety '.actor of loti. frei|itently applied in eases of re- 
■rsiha' toxicity, is ;uai!ci;".aie ... cover the complex assessment ot careiuo^euie 
.-'as In n an. A f.n tor should he applied for at least each of viic following 
.rauniers : spi siis«e;.; ;i. 1 :v. interact i>>u and i*o:entiatlon effects, correc. 
.a f..r ntiitnal sir.e or l>odv iiria l. 

10. t'aieulated l’rojeeted It., ideitee in Man—Obtained hy ealeiilation fron) 

•;..s and !». i.e., !>y tak.:.u The level of exposure in man. ealeulatins the 
tner iia i.l ; that tills level of exposure would produce in the animal, and 
■iltip’n i:.a it 1 ; - !.e total »el. i ted • safety factor ’ 

11 . s , i;,i Selection of "Ac.. prable" Itisk for Man—This arbitrary selection 
e'en .ini:.- ••lenient in tic process of decision It must he based 011 the 


a 


.atiot: 


UVauaMe oil the 
••bei.etIts" that 1 
t!ie Maximum I.•• 
wim So.-i 


it! a<''Vptkii4 ;i jrivtMi 

i oiiM iv**ult. 

,e|s in the Ei.vironutent and Extent 
illy "Accept.ilde" Itisk' .t'ompar** 


.-I •••.tensive in - .' 
s»\ and *•'. tlie p 

12. • a 1 1 'eteri.ii: 

: Ex; •■ sure ;r. Ma„ . 

• en.s lo aiel il: if prnje t. -l im idem e in man is greater than acceptable risk. 
t,-imine what lev.! of cxi--i.ro in man litem 1! 1 would give an im i.lcmv in 
m . it.-in 'oi ••■tit.il to or ]..\\er than tin* acceptable risk t Item III. Ex.jM.sure 
n ho reduced to changes in ’lie environmental levels and distribution, or by 

••Iuei:i* tl.e number of people exposed. 

til implementation ot 1 .r.. Measures, or Accept a nee of Projected UisKs— 

ui'Jeiiici.iatiou of corrective measures necessary to redttco the projected risk 

• a s... i.illv ao.v.talde level may t.e extremely ilitlietilt. In sit.-b eases, the 
.tc’.t ..f the ris.. s>„.ii!«i be dearly stated and u eoutiniiim: etVort devehqml 
wards control of the problem 

:o!;t t'M ...• _•: •: 1 v 1 .x v if. - vt. to iNTRom er .v ciikmuwi. into tiik environ• 
MINT. fsTIM V IT. tltl' MAXi'.l M KXI'OsPKE I.r.VKI. toil MAX l’OMl*ATlBLK WITH 
a soeivt.t.v "aci 1 ita.u 1 ." also 

Ti e emits and estimate.- renuired for t’.iis problem are represented in Figure 
Via- '..me definitions used t'-r I'rot.lcm 1 apply. Two ditferent calculations 
re involved, tl.osi in steps 11. P‘.. ami lift tO. 

H. ('alculated liose in Anin. ils Corresponding to a Hespouse Equal to tne 
Acceptable" Itisk for Man—i a t.lined by calculation from iten and 11.. 
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l.'i. (’alciilatid M;i\iiuiiiu !>!>«<• fnr Man Cwt'"iatiMc with thn ■‘Acceptable" 
Itisk—Obtained liy cnleulntion from I1 i-mis!I. 1 ’ ...1 11. 

Ik*, (hi I>ef ermine tin* Maximum Levels in tin- Kiivirnnun-nt ami Kxtciif <>f 
Exposure in Man «with Socially •'AccoptuMe" Itisk.—Ha»ed on the 
calculatcil imixiunnu dose for man <-nni|iatilili. with tin- "arreptahV risk » I torn 
1.7). determined: a. what level anil extent of exposure in man would result in 
a ri>k equal to or lower than the ncccptnldc risk (Item 11 * : li. what qualitative 
tlistrihii'ion of time and space in the environment (Item it) would result in the 
selceled .evi l of exposure 111 mall (Item .11. 

The lode sequence*, illustrated for the two pa sic problems of estimation of 
cnrriuotteiiic risks, require these eate;;ofies of inXirmatioii: 
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am| proee.lures itseil ft*;* I'lf seleetion of the 
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ri«k. "f ;i pro.v.lure fur ilos..-re»|...iise extrap- 
.f •■-.ii.*tv fa. tors” fur tIn- exira|»>lation from 


in , i,. :ir l*. -taiiak the jii'titieatiou for eneh of the arbitrary extrapolation 
, *.. 0 - 0 : 1 . The .electsons will he justified only if they represent an upper* 
..•t ,.f ri'k ancptaino. that i-. if they assure us tl.at the risk in man is not 
•oioro'liai.iteil. ’ 
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Dr. S.mnim.Tlte second report \ mentioned is concerned more 
specifically- with tlie ‘‘(’arvinooenicity of lVstieides.’’ Ii is t’ae report 
of the Teehitie.il Hand on (’iiivinoyenesis of the IIMW Secretary’s 
Commi-don on l’e.'tieides and Their Relationship to Knviror.ihcittal 
Health (eh. fi. pp. I.Y.i-r,0C, of the Coimni.-sion’s report), whichhasht-en 
quoted previously in these hearings. It is the report prepared hy the 
experts that the Commission appointed as (ptalitied to evaluate the 
prpldein »jf earcinoirenicily, The NCI scientific staff actively partici¬ 
pated in the discussions and the extensive review work of that Panel, 
and I will iptote several statements from that Panel’s report, which I 
think summarizes \\ hat is involved in this issue. 

T!ie Technical Panel on Pari biogenesis has reached the f allowing position*: 

1. The pre*enec of carcinogenic substances (of both synthetic and uatnrat 
origin i in feed might ho a significant. factor in the occurrence ef what is com¬ 
monly referred te as ‘‘slHUitaneeatS" cancer in man and aniaaiis. Thus, an impor¬ 
tant object in cancer i«reventien is lie- elimination, or reduction te a minimum 
nehievnldo level, ef all siihstaiiees in tile diet ef man proven to he carcinogenic 
in either man or animal. 

o. Since the effects'of carcinogens on target tissues leading te tumor formation 
appear irreversible, with aceumiilaiion of effects over extended period* of e\|«e 
sure, the reduction of exposure to carcinogenic suh-t.tines te the lowi-l praetl- 
calde level may In* one of the most effective measures towards rancor prevention. 

ft. Many different factors may influence dose-n‘s|»on*e in carcineget:e*is In man 
and animals. Their complexity is such that no assuredly safe level for carcinogens 
in human food can he determined from experimental liiulings at the present time. 

tMHiriiKTvrtoN of Tin: rttiscms am) VAt.intrv of a.mmai. ti:sts 

‘•Interpretation of results of luoassays on a trsr materia! iti'lud* •* eons.dera¬ 
tion of tile accuracy and signife-ame of the experimental studies, i.e . cx;»*ri- 
nu-utal design, details of information on test materials. do-age. route ' f admin- 
istration. metabolism, excretion and retention, controls i |H>*itive null uegaiivei. 
experimental animals and methods, survival, descriplion atid tine- of appearance 
of toxic and pathologic effects, number, tyi**, and individual distribution of 
tumor.*. 

K.xtrapoiatiou from animal data to man.—The evaluation of 'areir.og. nie 
hazards for mail is bused on a judgment of all available information: on blons- 
say. mi toxicologic, metabolic. and pharmacologic similes, on tin- cxn-i.r atal 
route of exposure of man, and on epidemiologic studies, llacli compound must he 
evaluated individually <*n the basis of ail data on its use and effects. including 
whetln-r residues may occur as a result of use of the particular eompor.m!. the 
nature of its bctaboiitcs in man. the storage or retention and excretion, cte 
The position of this Panel is that the different (|t:alitativc and >pianlit.ttive rc- 
sp..n os of various animal rpceie.., including man. to carcinogens malic uanning- 
fui extrapolation from "an-offis-t." levels in dose-response studies in animal- to 
man currently impossible. 

In hrirf -*nni nini'll* : i 1) Food additives and contaminants should otd\ ho p*r- 
initled if evidence is provided of no carcinogenic effect after ado.mate long term 
bioass.iyx. The minimum rei|tiireiio*nts for such Idoassays should include: Ade- 
ipiate numbers of animals of tit least two species and both sexes with .'oh-'piate 
positive and negative controls, subjected for their lifetime to the feeding of a 
suitable dose range of the test material, including doses considerably higher 
than would he present in food: (11) any substance which is shown conclusively 
to cause cancers in animals, when tested under these conditions, should he con¬ 
sidered potentially carcinogenic for man and therefore not innocuous for human 
consumption. Tests which yield benign tumors will nevertheless raise the level 
of suspicion. 



APPENDIX P 

EXPOSURE DATA FOR POLYVINYL CHLORIDE (PVC) AX'D VINYL CHLORIDE MONOMER (VCM) PLANTS 
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APPENDIX B 

CHLORIDE MONOMm 

Tl.e appendix also contains"'conr!!^ntial U iXntox n y o'f rvc^T" *?" ^ “ nUmbcr of PVC and VCM plants, 
reference purposes in Chapter III discussions of employment (S “ Exh ‘! >lt B '»• uscd tor 

An explanation of the elements of the coding that is assigned to the data sources follows! 

Random leading numbers only appear for VCM plants 

' sholn'' n,l ' CrS " pp0ff -5L PVC p,ants toltowcd by possible 

PVC plant capacity 

S = small, less than 100 million lbs 
M = medium. 100 to 200 million lbs 
L = large, over 200 million lbs 

PVC plant age 

New = 0 10 years 

Int. = 11 to 12 years 
■. Old = over 20 years 

PVC plant siting 

C = cold climate 
W = warm climate 


7T 
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The exhibits presented in this appendix are arranged in the following manner for clarity of 
presentation. h 

. Exhibits presenting PVC industry submitted VCM monitoring data are numbered 3-2 
through B-21. 

. Exhibits B-22 through B-24 present the Snell assessment of the industry data and data 
submitted to Snell by OSHA. 

. Exhibits numbered B-100 through IOC contain VCM industry submitted VCM monitoring data. 

Exhibits B-1'07 apd B-108 show the Snell assessment of the industry data and data submitted 
to Snell by OSIIA. 

The data contained herein will provide general location of VCM source in a plant. VC concen¬ 
tration in ppm, number of employees exposed at given work posts, and in most cases the measurement 
methods. 

I 

There is some evidence that data obtained from manual sampling versus area monitoring may be 
biased downward. A PVC producer presented data showing the comparative results of sampling in the 
same area by manual methods and by means of five twenty points automatic sequential sampling chrom¬ 
atographs. The results are presented below. 

Number of Samples Average Point Range (95 ? a) 

Manual Sampling 218 10.14 0 - 4G 

Automatic Sampling one full day 1G.30 0 - 64 

Without a statistical analysis of *he population it is premature to affirm that a bias exists be¬ 
tween manual and automatic sampling, particularly since one deals with a one-sided distribution. 

However, in view of the magnitude of the difference of the averages a real bias is likely. 


B-2 
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EXHIBIT D-l 
USDOL/OSIIA. 

CONFIDENTIAL INVENTORY OF POLYVINYL 
CHLORIDE WORKERS - 1974 


Plant Start-Up Date 


No. of-Workers 


, Plant Start-Up Date 


No. of Workers 


1957 

’ C4 

10u3 

4G 

19C1 

SO 

19C3 

155 

194G 

75 

19GG 

15S 

19CS 

. 120 

1954 

130 

1953 

300 

1900 

40 

1970 

r r 

OO 

1910 

300 

195G 

GO 

195G 

27 

195G 

7G 

19GG 

140 

19C3 

1S7 

1930 

272 


(1) Since the data is coded and confidential according to the 
Worker' Is. 


1947 



140 

1959 

l 


74 

1955 



150 

1950 



74 

1971 



30 

1953 



241 

1905 



200 

1947 ’ 



350 

1905 



70 

19C5 



ISO 

1912 



2CG 

19G9 



90 

1955 



93 

19C3 



150 

19GS 



95 

19G7 



ICO 

1957 • 



70 

1919 



322 


5.045 


. It Is not clear to Snell what the precise definition of "PVC 


I 

I 


U " i ' C ‘ l S " ,Ci RC ' atlV0 “ E>pC,lCnC ' of '*" «>■» Polymerizing Vinyl 

E, , r K - ■ j/23/M - pnt private communicndon with Snell by Arthur B. Sicclc. Operations Manager Union 

. Carbide Corporation Chemicals and Plastics, July 2G, 1974 " ’ 



Job Classification 


Suspension 

Area Foreman 

IJoniopolyiner Reactor Op.erator 
Copolymer Reactor Operator 
Dryer Operator 

Bapyor/Clcaner _ 

Labor I’ool/Clcaner 

Plastisol 

Area Foreman 
Shift Foreman 
Tower Operator 
Laborer 
Rapcer 

Atomizer Dryer Operator 
Additive Dryer Operator 

Laboratory 

Q.C. Lab. Supv. 

Analytical Chemist 
Colorist 

Q.C. Tcchnician/Days 
Q.C. Technician/Shift 

Maintenance 

Maintenance Foreman 
Mcchanic/Shift 


EXHIBIT B-2 (1) 
USDOL/OSIIA 

MONITORING RESULTS FOR 
12 - M - INT. - C 


posure (ppm VCM) _ Number of Data Points 


8.4 

' 

39 

10.0 

.1 

79 

2G.1 


7G 

5.G 


24 

5.0 


59 

5.3 


o5 


f 


1C.2 
3.7 
19.0 
7.C 
2.3 
2.0 
2.2 


32 

27 

17G 

100 

71 

2G 

23 


l 


2.5 

0.7 

1G.2 

0.8 

3.9 


G 

G 

6 

5 

4G 


3.0 

3.7 


28 

130 


< 42 ? 






EXHIBIT B-2 (2) 
USUOL/OSHA 


* 


< ! 


Job Classification 

• • t 

Average Exposure (ppm VCM) 

Number of Data Points 

Warehouse and Miscellaneous 

- 


Warehouse Supv. 

0.5 

7 

Warehouse Shipping Clerk 

1.8 

■; G 

Waiehouse Receiving Clerk 

1.7 

5 

Warehouseman 

0.7 

23 

Effluent riant Operator 

1.9 

22 

Boiler Operator 

0.9 

28 

Utility Man 

11 .0 

3G 

Yard Man and Service Man 

0.3 

9 



I 


Source: Snell summary of industry data 
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Job Description 


Duties 


Supervisor 
Senior Operator 
Reactor Operator 
Solutions Operator 
Utility 


General Supervisory 
General Roving Duties 
Reactor Charging, Dumping 
Reactor Charging, Dumping 
Reactor Cleaning 


Recovery Operator 
Finishing Operator 
Bulk Operator 
Bagger 

Artisan Operator 
Mechanic 


Stripping, Transfer Slurry 
Drying 

Bulk Loading Resin Transfer 
Bagging 

Monomer Unloading Utilities 
Maintenance 
Material Handler 
Analytical 


Bulk Loader 
Lab Technician 


EXHIBIT B - 3(1) 


USDOL/OSIIA 
17 - S - INT. - W 


Number of 
Employees 

Average ^ 

8 Hr. TWA PPM 

Type of 
Exposure 

8 

5 

Intermittent 

4 

8 

Intermittent 

4 

22 

Continuous 

4 

19 

Continuous 

4 

1G 

Intermittent 

Wear Masks 

4 

17 

Continuous 

4 

7 

Intermittent 

5 

7 

Intermittent 

6 

14 

Intermittent 

4 

6 

Intermittent 

5 

3 

Intermittent 

3 

7 

Intermittent 

4 

1 

Intermittent 







Duties 


Job Description 

Supervisor 

3rd Floor Operator 

Utility 


General Supervisory 
Reactor Charging 
Reactor Cleaning 


2nd Floor Operator 

Dryer 

Dryer 

Dagger 

Area 5 Operator 
Maintenance Mechanic 
Material Handler 
Lab Technican 


Stripping Transfer of Slurry 
Drying 

Bulk Loading Resin Transfer 
Bagging 

Monomer Unloading Utilities 
Maintenance 
Warehouse Work 
Analytical 


Note: (1) Data collected May 1 - July 15, 1974 


Source: 


Snell summary of industry data 


A 


EXHIBIT B - 3(2) 
USDOL/OSHA 


Number of 

Average ^ 

Type of 


Employees 

8 Hr. TWAjPPM 

Exposure 


8 

5 

r i 

Intermittent 


8 

22 

Continuous 


C 

1G 

I/'.ormiltcnt 




Wear Masks 

\ 

4 

17 

Continuous 

tN 

,4 

7 

Intermittent 


4 

7 

Intermittent 

. ) 

G 

14 

Intermittent 


4 

6 

Intermittent 


G 

3 

Intermittent 

. 

3 

7 

Intermittent 



8 


1 


Intermittent 


430 



* • 


i 

i Unit Operation 

<« 

Current VC, ppm 

How 

Measured 

i 

S VCM Unloading 

Typical = 40 ppm 
Ceiling =500 ppm 

Gas 

Chromat¬ 

ograph 

| 

• 

.Organic 
Vapor 
Analyser 

1 

Reactor Oper¬ 
ation 

Typical = 25 ppm 
Ceiling =300 ppm 

II 

Drying & 

Product Trans¬ 
fer 

Typical = 20 ppm 
Ceiling = 75 ppm 

II 

Mechanical 

Repairs (Flange 
j Breaking, etc.) 

Typical = 30 ppm 
Ceiling =1000 ppm 

II 


(1) Five minute average 
! (2) None Available 


Historical 
VC, ppm 


4 EXHIBIT B -4 (1) 
USDOL/OSHA 

MONITORING RESULTS FOR 
19-L-NEW-W 


How 

Measured 


N/A (2) 


N/A 


N/A 


N/A 


N/A 


N/A 


N/A 


N/A 







I. VCM UNLOADING AR EA , 

Activity Aren 

Under Compressor Shed 
Cunging VCM Storage Tanks 
VCM Transfer Pumps 
VCM Unloading Platforms 

1I • V-ll VINYL BUILDING 

Activ ity Area 

Recovery System 
Building exposure 
At the Dump Strainers 
Water Blasting Reactor 
Fresh Air System 

III. V-12 VINYL BUTLDINC. 

Activity Area 

Recovery System 
Building exposure 
At the Dump Strainers 
Water Blasting Reactor 
Charging Control Panel 


4 EXHIBIT B-4 (2) 
' USDOL/OSHA 


VCM LEVEL nnm 


10 - >200 


80 .. 


10 - >100 
10 - >200 


VCM LEVEL 

npm 

5 ->100 
5 - 7100 
5 - 7100 


40-1S0 


0-10 


VCM LEVEL 

_E2.1I 


5 - >100 
5 - 7100 
5-65 
40-180 
5-65 


* 22 - 



* 

t 


EXHIBIT B -4(3) 

• 

-* 


USDOL/OSHA 

’ , * 

• ' 4 f * * 

• / 

1 

n 


IV. V-ll DRYER.BUILDING 

- 



Activity Area 

VCM 

LEVEL 

PPM 

Centrifuge discharge 

- 

0 ->100 


Sifter deck 

,1 

10-100 


Bird deck 

• 

10-100 


Slurry Hook-up Station 


10 - >100 


Resin Hook-up Station 


6 - >100 


Cleaning Dryer 


25-35 


1n Dust Co 11ector 


8- SO 

'* 

Taking Silo Readings 


10-00 


Sitter Over!1ow 


. 10-35 


Resin Bagging 


10-100 


Resin Warehouse 


10-20 


V. LARCH RKACTORS 




Activity Area 

VCM 

LEVEL 

PP™ 

Recovery 

• 

5 ->100 


Swoco 


5 - >100 


VCM Charge Pumps 


0-30 



Source: Snell summary of industry data 



<D 
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< f 


Unit Operal Lon 

Current VC, ppm 

How 

Measured 

V-12 Charge 

21 

Gas Bag 

Operation # 


Gar. Chrom¬ 

V-12 Recovery 
Operation 

7 

atograph 

V-12 Maintenance 
Meehan 1c 

12 


V-12 Utility 

11 

| 

V-ll Charge 

42 


Operation 



V-ll Recovery 
Operation 

50- 


V-ll Utility 

102 


Large Reactor 

Lead Operator 

1 


Large Reactor 
Operation 

5 


Resin Bagger 

13 • * 



Vinyl Area Maing. 
Shop ' 


3 


EXHIBIT B - 5 (1) 
USDOL/OSIIA 

MONITORING RESULTS FOR 
40 - L - NEW - W 


Historical How 

VC, ppm Measured 

N/A - N/A 


~V3V- 




ONLY COPY AVAILABLE- 


N 


EXHIBIT B - 5(2) 
USDOL/OSHA 


Fork Lift Operator 

Receptionist 
Office 


17 

1 


■*3 


Kngi nee ring 
Offices 

Maintenance Shop 1 

Mote: . 1) Continuous monitoring data shown in attached table. This data is 
as yet experimental. 

2) ABD L OKC arc presented separately because of difference of equipment 
and technique. 


Source: Snell summary of industry data 






EXHIBIT B - 6(1) 



• t USDOL/OSHA 

MONITORING RESULTS FOR 
4 - M - NEW - W 

Tabic I — Vinyl Chloride Levels . . 

(noil-respirator areas -- grab samples) May 1 -- June 2b, 1974 

Location Operation Viny l Chloride — PP? 

. : Median Lov; •* IIiph 


Day Tank Ar*ea 

Pumping VC 

3.4 

0.0 

71.6 

Compressor IK-1 . 4 

Dc-gas 

7.0 

0.0 

136.‘ , 

Compressor 2K-1 

• • • • 

De-gas 

3.0 

• 0.6 

31.4. 

VP Seal Discharge 

Do-gas 

8.4 

0.3 

; ; 159/ 

Blower Discharge 

During Cleaning 

7.0 

6.*9 

* 34.0 • 

Pope Sampling 

Before Discharge 

4.3.. 

0.0 

‘ 46.5 

• v . 

109/209 Blind 

Changing Blind 

9.3 

0.4 

. 137. ;V • 

* t 

Warehouse (2) 

Aisle 

5.2 

0.0 

v 7.7- 

Laboratory (3) 

Workbench 

4.0 

Not , 

Applicable 

", (3, 

Office 

• • 

1.7 

it 

II • V..V- 

*. • • v« 

.. (?) - : . - 

Compositing Samples 

6.4 

it 

.1 

1 i 

Office (3) . 

Center of Area 

2.1 

it 

it 

. - • »• — 






Table II — Distribution of Data 

110 Grab Samples^*) 

May 1 to June 26, 1974 


VC Levels 


EXHIBIT B - 6(7) 
USDOL/OSI-IA 


Minimum Value 
Maximum Value 


0.0 ppm 
159 ppm 


107. of samples showed 

VC 

levels of 

0.5 

ppm 

or less• 

207. " ", 

If 

ff ft 

1.1 

ff 

ff 

• ii 

307. " • 

ft 

• " • 1 - 

1.7 

ft 

ff 

t» 

407. " • " 

ft 


2.9 

ft 

ff 

ii '• 

.,507. " " • 

f) 

ft ft 

4.0 

• 

ff 

i» * it 

.. .607. " " " 

ff 

tf ff 

6.4 

ft 

h it 

707. " " " 

ft 

ff ff 

9.7 

ff 

it 

*. ,f * 

807.' " " " 

tf 


14.9 

If 

it 

• ff 

907. " .. " 

If 


26.2 

ft 

it ’ it 

*' ’ • 

957. " . " • • " 

tf 

ft fl 

39.7 

\ 

ff 

If ‘ 

,f 

97.57. " ’ : " " 

ff 

ff ff 

71.6 

ft 

ft * 

tv 


</37 - 















I 


Similarly: 


EXHIBIT B - C (3) 
USDOL/OSHA 


3.64% 

showed 

VC 

levels 

greuter 

than. 50 

ppm 

4.55% 

V 

II 

9t 

% It 

19 

40 

19 

11.8% 

99 

17 

It 

19 

If 

25 

99 

30.0% 

ft 

ff 

99 

If 

17 

10 

• I 

, i 

42.7% 

99 

tf 

71 

17 

II 

• 5 

*' If 

81.8% 

99 

tl 

If 

• I 

1) 

1 

91 * 







EXHIBIT B - 6(4) . 
USDOL/OSHA 


... • Table III— Distribution of 8-HR TWA Levels 


>Iay 15 - June 11, 1974 


Median 4.9 ppm . 

Range < 0.1 — 27.9 ppm 


10% 

of 

employes 

had 

TWA values 

o£ 

1.2 

ppm 

or 

less 

207. 

If 

99 

V 

•t 

H 

. ii 

1.5 

99 

91 

• 1 

307. 

91 

• ” 

ii 

n .ii 

19 

2.3 

It 

91 

II 

407. 

19 

. \ •• 

• 

• 9 

ii ii ' 

99 

3.2 

It 

It 

II 

£07. 

II 

• 

91 

19 

ii •• 

99 

4.9 

91 

It 

N 

, 007. 

99 

91 

91 

•• ii 

• 9 

5.9 

If 

• 9 

II 

70% 

:i 

99 

99 

•> ii 

99 

7.8 

99 

It 

.11; 

. .80% 

* 99 

99 

ft 

ii ii 

* 19 

10.2 

99 

99 

It 

90%. 

99 

\ 11 

19 

•i ii 

If 

14.0 

19 

II 

• 

ii 

95% 

99 

• 9 

It 

. ii ii 

91 

21.1 

19 

II 

It 

57.5 % 

19 

It 

* 99 

ii ti 

i 

99 

27.9 

99 

II 

II 






Similarly: 


None 

had.TWA 

values 

greater 

than 

50 

ppm 

2.27, 

. If 

19 

99 

9 9 • 

99 

25 

99 

22.27, 

99 

99 

99 

99 

99 

10 

99 

"-44.5 7, : 

99 

99 

97 

99 

99 

5 

99 

91.17, 

99 

99 

99 

99 

99 

1 

99 ' 


EXHIBIT B - 6 (5) 
USDOL/OSHA 





Arable IV 


Job Classification • Number of Values 

*Reactor Cleaner \ 21 

• * 

’"•Toly Area Operator . .. 4 

’•Outside Operator ' 4 

Finish. Bldg. Operator 5 j. 

Loading-Rack Operator 4 • 

Control Room Operator . 4 

//• 

Supervisor ’ 2 

• • • 

Tech. Supt. (in plant) 1 

TOTAL .. ” ‘ ; 45 


*TWA mean for reactor building 8.5 ppm — 


EXHIBIT B- 6 (P) 
USDOL/OSIIA 



Vinyl Chloride ppm ns TNA 
Median '* Low . .■ High 
6.3 ; 1.4 ' V 27.9 


11.4- 

4.2 

09 "• 

3.4 • 

• d 1.9 

i4.3 " 

.. 1.6 

0.4 

3.2 

3.6 

1.2. ' 

‘ . ‘ ..9,6 

0.9 

<p.l 

.‘. v 6.0 

‘H 

3.7 

■ 2.5 

v 

7 4.9 

6.9 

Not Applicable 

4.9 

< 0.1 

• * • • • 

y 27.9 . 

• *•* »i* * 

S 

range 1.4 

to 27.9 

ppm v : ' 


•</*// 



EXHIBIT B - C (7) . 
USDOL/OSHA 


Notes : (*) Concentration measurements were obtained from samples taken in 250 ml. glass tubes. 

Aliquots of these samples were injected directly into a g ns chromatograph. Samples 
absorbed on carbon were desorbed in carbon disulfide prior to injection into the 
chromatograph. 

(2) Tour samples cTnly 

(3) One sample only 

Sou ce : Snell summary of industry data 


1 


o 






EXHIBIT B-7(1) 
USDOL/OSHA 

MONITORING RESULTS FOR 
22-M-OLD-C 


VINYL CHLORIDE LEVELS 


r 


1946-1967 
1968—1971 
1972-1973 


TABLE 1 

VCM TEST METERS 


MSA Explosimcter 

Lowest vending cn scale, 2% of LEL, or 720 ppm - 
not accurate at this level. • • : 

I 

Davis Vaportester 

Lowest reading on r X10 scale was 0.27. of LEL or 
72 ppm - not accurate at this level. 

Johnson A Williams 5S l'K Tester 

Scale reads 26 ppm per division but not accurate 
below 50 ppm. Zero drift often in excess of 
50 ppm. 

»• 

Century OVA #98 Portable FID Testers 

Not specific for VCM. Reads down to 1 ppm. We 
calibrate with certified gas at 50 and at 5 ppm. 


) 


J 


1974 





/ 


TABEE 2 


V • 

Vinvl Chloride Levels in Operating Buildings 


EXHIBIT B ~7(2) 
USDOL/OSIIA 


rime Span 


1946-1972 .TWA 
1973 • Num 


1974 to 

liny 21, 
1974 


m 

% 

C-l 

C-2 

F.-l 

E-2 

*F“1 

F-3 

K;' 

TWA 

500 

140 

500 

150 

20 

- 

- 

Number of Readings 

• 77 

73 

582 

597 

222 

73 

65 

TWA (ppm) 

50 

5 

50 

25. 

125 

:5 

**• 175 

Maximum reading (ppm) 

2800 

200 

3000 

2800 

2460 

200 

2240 

Number of Readings 

9 

9 

63 

‘80 

27 

8 

' 9 

TWA (ppm) 

64 

8 

25 

17 

93 

44 

17 

Maximum Reading (ppm) 

300 

60 

504 

168 

040 

300 

100 

Number of Readings* 

306 

9 

131 

935 

1068 

528 

328 

132 

TWA (ppm)' 

8 

4 

7 

6 

10 

8 

7 

Maximum Reading (ppm) 

246 

35 

43 

34 

50 

65 

;• 46 


•'•Exclusive of Ilcnctor Cleaning. 

Work Functions: • . 

C-l - Tank Car Unloading, VC pumping, VCM production until 1967 
q 2 - l> " n a '• >i « " " 

Ii- 1 - Polymerization, Monomer Recovery 

E - 2 ~ " , . ' 

E- 1 - Filter, Apron driers 

p_ 3 - Filter, Rotary drier 
K - Filter, Spray drier 





Tabic 3 -- Area Sampling Results -- 

April 8 -.June 27,•• 1974 

(Century OVA Meter) 


EXHIBIT B -7 (3) 
USDOL/OSHA 


Building Readings 


Time Period - 1974 

Upwind 

E-l 

E-2 

F-l 

. C-l 

C-2 

K 

F-3 

Reading 

• 

Average_of All Readings (as ppm Vinvl Chloride) 


,i 

• * 


4/8-4/17 

4.9 

14.7 

12.6 


38.9 

9.1 

14.2 

14.7 

4/27-5/7 

6.2 

11.7. 

11.4 , 

•- 

10.1 

10.6 

14*. 2* 

' 12.3 

5/17-5/25 

4.8 

9.3 

•9.2 

- 

6.7 

7.9 

10.3 

10.9 

6/5-6/13 • 

:: 3.7 

7.0 

7.9 

8.2 

5.5 

5.7 

6.2 

10.5 

6/14-6/27 

3.8 

7.6 

7.7 

9.2 

5.5 

6.0 

*: 7.3 

7.0 

4/8-6/27 

4.8 

10.5 

9.7 

13.1 

7.2 

7.9 

10.5 

V*»* 

11.6 

Number of Readings 

240 

1678 

1229 

398 

310 

153 

’ 154 

215 



EXHIBIT B-7(4) 
USDOL/OSIIA 


Table 3 (continued) 


Hnxi ininn,Rendinf>_Rccordod_(ns_pnin Vj.ny ?_C.hlor ido) 


4/8-4/17 * 

• 

7 

45 

' 32 


500 

« 

30 

• 

45 

42 

4/27-5/7 

—^3 

13 

28_ 

40 

- 

24 

40 

49 

33 

5/17-5/25 


10 

35 

40 

- 

21 

22 

27 

45 

G/li-G/13 

t 

G 

20 

35 1 

40 

io' 

10 

16 

55 

G/14-G/27 


5 

27 

45 

35 

12 

11 

50 

20 / 

4/8-G/27 

% 

18 

50 

45 

275 

500 

40 

50 V 

55 

Note: These 

data do 

not 

cover excursions 

, but 

repre 

sent 

routine 

. • * 

• 


conditions. 



-vvc 
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Tabic..4 -- Vinyl Chloride Levels •• 

April 8 -- June 27, 1974 

, » 

«* »• 

• f > 

Century OVA Readings as ppm Vinyl Chloride 


Time Period - 

1974 Average* 

Mn: 

<imum* 

Minimum* 

• 9 

E-l 

E-2 

E-l 

E-2 

■ E-l* 

E-2 

4/0-4/17 

33.0 

27.1 

115 

35 

15 

14 

4/18-4/26 

27.5 

-- 

40 

-- 

15 

— 

4/27-5/7 . - 

29.8 

33.1 

'• '• 48 

46 

6 

15 

5/0-5/16 

34.2 

• 

-- 

• 45 

— 

10 

. 

5/17-5/25. 

/• 

25.9 

29.8 

4.6 

45 

7 

10 

5/26-6/4 

.20.0 ' 

— 

45 


* 7 

— 

6/5-6/13 

21.8 

31.0 

41 

■ 60 

4 

1-5 

6/14-6/27 

20.3 

29.7 

40 

48 

5 

*• io 

• # * • 

4/3-6/27 

26.5 

30.6 

115 

60 

4 

10 


* A total of 193 readings were taken in E-l reactors; 98 readings 
in E-2 reactors. 
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Table .5 — Personnel Monitoring Data -- . 

April-17 — June 28, 1974 


Description 

of Value , 

250 ml 
Class 

10 min All Short- 
Carbon Term Samples 

• 8-HR 
• TWA 

Number of S 

atnples 

94 

74- • 

1G3 } 

31 

Minim )n Value -- ppm 

0.1 

Nil 

Nil ' 

c 0.04 

Maximum Value -- ppm 

1G0 

55 - 

1G0 

100 

VCM (ppm) - 

- 10% of samples 

0.G 

-• 1 

• • 

i 

i 

• 3 

■ • 

20 ” ” 

1 

< 1 

* 

% 

4 

• . . . 

30 '! / " 

2 

1 

1.8 • • • 

• 

• • 

. 5 

* A 

40 " " 

2 

* 2 

2 . . 

8. 

* 

50 " 

3 

3 

3 ‘ • 

‘ ••• 12 

f 

GO 

5 

3.8 

• 5 ‘ 

.»• 


70 " " 

7 

G 

6 . '/ 

•' ✓ 

16 

# • ' 

• 0 

: 80 * • " " 

12 ' 

9 

10 • ■ 

• 

/••••;' 20 
'J* 

* • 

90 " " 

22 

12 

15 

• • 24 

^ *. • 

* * 

95 

• 42 

25 

37 

CO 

CM 

• . 

97.5 " 

GO 

44 

55 

Vioo 
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Table 5 (continued) 


Percentage 

of 

yaluc 

c» 

• 1 

it 

«• 

• 9 

ii 

• f 

.1 

it 

• • 

12 

19 

ii 

>2 

If 

n 


above 

50 

ppm 

4.3 

22 * 

40 

n 

6.4 

’ 12 

25 

it 

9.6 

91 

10 

n 

20.2 

If 

5 

it 

39.4 

II 

1 

ii 

73.4 




EXHIBIT B-7(7) • 

USDOL/OSHA 


1.4 

.. 3.0 

• 6.5 

2.7 

4.8 

6.5 

4.1 

7.1 

9.7 

16.2 

18.5 

• 51.7 

31.6 

35.7 

67.8 

66.2 

. 70.2 ’ . 

93.7 



-Wf- 
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Table 6 - 


- Distribution of' Personnel Monitoring Data By 
Job Function and/cr Area 


- 

Ten Minute-' 

• - 1 

5lass & C, 

\ 

arbon 

Tubes 

** • 



Work Area or 

Total 

No. 

No. 

Vinvl Chi 0 

ride 

Total 

- No. 

Function 

• % 

Samples 

40 ppm 

> 25 ppm 

Ava 

ppm 

f.a:t 

ppm 

ran 

ppm 

Samples 

^ 25 ppm 

Reactor Cleaning 

20 

• 6 

9 

33.1 

160 

2 

6 

0 

Batch Transfer 

23 

1. 

• 2 

8.3 

75 

1 

3 

0 

lieactor Area 

23 

O' 

0 

5.0 

22 

1 

5 

0 •* 

Pump Room 

12 : 

0 

0 

5.8 

9 

1 

1 

0 

Control Roo ) 

11 

0 

0 

6.0 

12 

2 

2 

1 

E-Bldg . Supervisor 


““ 

t 

— “ 

“ — 

• — 

3 

1 

Bagger 

13 

0 

0 

4.9 


1 

2 

0 

ITiS Dryer 

9 

1 

1 

14.6 

| 60 

3 

‘ 3 

0 

Break Room 

• 7 

0 

0 . 

1.2 

2 

< 1 



Rocker Room 

7 

0 

0 ■ ' 

1.3 

2 

0.4 

-- 

•. — 

Lunch Room 

6 

0 

• 0 

1.3 

7 

Nil 

— 

mm . 

Main Office 

7 

0 

0 

1.7 

5 

Nil 

1 

0 

Warehouse 

7 

0 

0 

2.0 

5 • 

a 1 

2 

0 

1 Tel ex 

10 

0 : • 

0 . , 

■ 1.3 

10 < 

0.1 

-- 

- - ’ 

1 Laboratory 

6 • 

0 

0 

0.6 

1 

Nil 

-- 

— 

I J 

iMaintanance Shop 

7 

0 

0 

0.6 

2 

0.1 

•• * 

— - 

Shift Monitor 

-- 

-- 

. — 

. — 

-- 

-- 

3 . • 

. 1 , 


EXHIBIT B-7(8) 
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8-HR TWA 


Mo. Vinvl Chloride 


15.7 

7.7 

10.0 

5.0 

1S.0 

22.0 

"4.5 

17.3 


0 <0.04 

0 2.1 


3.6 0.6 


44.0 


Source: Snell summary of Industry data 


oj <7 r r- ) 0 






Location 


Total 

Employees 


. Outside, Tank Car l • 

Unloading _ 

. Outside, Storage Area' 5 1 

. Hear.tor Building GO 

. Centrifuge and Dryer 8 

Building 

. Outside, PVC Silos G * 

. Bulk Pack Bagging 6 

Building 

. Bagging Warehouse 15 


Note : 

(1) Monitoring performed with Ovameter 
Source : Snell summary of industry data 


r* 


■ EXHIBIT B-8 
USDOL/OSHA 

« 

MONITORING RESULTS FOR 
31-M-MEW-C 

t 

Current 

, Estimated VCM 
Exposure Levels (PPM) ^ 

‘ 0-5 


0-5 






EXHIBIT B-9 


USDOL/OSHA 

MONITORING RESULTS FOR 
45-M-INT-C 


Unit Operation 

Current Ran; e 

VCM (PPM j 

How Measured 

VC Unloading (1) 

0 

203 

Gas Chromatograph 

Polymerization 

10 

. 53 1 

. Gas Chromatograph 

Kettle Cleaning ^ 

10 

175 

Gas Chromatograph 

Drying 

5 

<0 

Gas Chromatograph 

Packaging ^ 

5 

125 

Gas Chromatograph 

Shipping 

0 

70 

Gas Chromatograph 


Notp: (1) Type C continuous flow air masks required while performing this function. ' 

Source: Snell summary of industry data 



Unit Operation 

• 

Current VC, PPM 

1. VC Unloading 

' <50 

2. Prupolymerizer 

‘- - 

Charging 

NJ 

O 

o 

Opening 

>100 

Cleaning 

25 - 100 

3. I’ostpolymcrizer 


Charging 

<25 

Opening 

50 - 150 

Cleaning 

<50 

Transfer 

>50 

4. Bagging 

<50 


Note: (1) Not a reliable measurement 


Source: Snell summary of industry data 
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EXHIBIT B-ll 
USDOL/OSIIA 

MONITORING RESULTS FOR 
41-L-OLD-W 


Job Description 

Number 

of 

Samples 

Average Worker 
Exposure to 

VCM in PPM 

Range of Worker 
Exposure to 
'• VCM in PPM 

Maintenance 

42 

1.9 

,1 

<0.1 - 2G.G 

Poly Scrubber 

1G 

11.4 

2-49.7 

Lab Technician 90 

13 

181.1 

0.2 - 2375 

Bagger 

6 

2.5 

0.1 - 8.4 

Compounding Operator 

19 

1.7 

0.1 - 8.7 

Dryer Operator 

34 

78.8 

0.5 - 915.7 

HRC Operator 

10 

3.8 

<1.0-18.4 

Head Operator 

17 

.4.9 

1.0 - 2G.4 

Toly Head Operator 

21 

G .6 

0.3 - 45.9 

Poly Drop Operator 

26 

5.7 

0.9 - 52.7 

Drop Operator 

6 

2.5 

1.0 - 5.6 


Note: Snell average of data for the months of March through June 1974, 

1 • 

Source: Snell summary of industry data 


</SV~ 



Current VCM 
Concentration 


Unit Operation Since July, 1074 

. Polymerization and ’ 5-10 

Setting 11 _ io 

. Centrifugation 100 - 100 

. VC Recovery and 7-100 

Unloading 27 

. Reactor lintry For Cleaning 1 - -12 

. Transfer and Loading 0-3 

. Warehousing * 0-3 


Note : 

(1) FID =.Flame Ionization Detector 
Source: Snell summary of industry data 
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• EXHIBIT B-12 
USDOL/OSIIA 

MONITORING RESULTS FOR 
28-L-NEW-C 


How 

Measured 


Historical VCM 
Concentration 
Since April. 107-1 (PPM) 


How 

Measured 


FID (1 ) 

Carbon Tube 
FID 
FID 

Carbon Tube 
Carbon Tube 
FID 
FID 


7 - 
20 - 
100 - 
Uj> to 
Up to 
40 - 
0 - 
0 - 


90 

130 

1G0 

10.000 

10.000 

200 

3 

3 


FID 

Carbon Tube 
FID 
FID 

Carbon Tube 
FID 
FID 
FID 






/ 



Job/Location 


No. of Data Points 


Scruubing 20 

Ba{;[»cr and Bag Operators 17 

Operator and Operator Workmen 72 

Control Man/Control Room 27 

Sampling and Checking 2 (j 

Ileelaini Operator 7 

Waste hake 2 

Maintenance 17 

Washing and Cleaning 42 

Perimeters 48 

Loading Operators 10 • 

River Discharge 1 

Dicer q 

Dropping and Charging 23 

Blending and Milling/Mill 9 

Intakes, Exhausts, Vents 9 

Dust Collectors 10 

Office Areas 7 

Work Areas and Decks 33 

Dryers and Vicinity • 7 

Product Collectors 2 

PCM Rotors 2 


t 

' 


EXHIBIT B-13Cl) * 
USDOL/OSIIA 

MONITORING RESULTS FOR 
54-M-NEW-C 


Vinyl Chloride 


Monomer 

Concentrations 

(PPM) 

Avg. (1) 

High 

Low 

G5 

109 

8 

20 

70 

0.4 

24 

239 

0. G 

27 

313 ' 

0.2 

G1 

1021 

0.3 

55 

227 

O 

O 

2 

1 

0.8 

10 

31 

0.2 

G5 

1389 

0.3 

2 

11 

0.5 

31 

213 

0.G 

1 

X 

X 

3 

8 

0.5 

70 

G71 

0 

G 

3G 

0.G 

22 

. 101 

0.4 

1G 

7G 

1 

2 

4 

0.3 

8 

74 

0.7 

51 

1G0 

0.8 

10 

1G 

3 

1827 

2141 

1512 








Notes: 

X = Not Applicable 

(1) Snell averaging of reported data. 
Source: Snell summary of industry data 

—o 
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EXHIBIT B-13(2) 
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EXHIBIT B-14 (1) 
USDOL/OSIIA 


•# 

' •* MONITORING RESULTS FOR 

’ .. ’ 5-L-OLD-C 

Atmospheric Concentration Vinyl Chloride During Cleaning 
of 4,000 Gal. . ' . _ .. _ 

_, Suspension Process 


Sample I.ocatlon 


Air Concentration 
Vinyl Chloride ppm 



Operator breathing zone when 
entering polymcrizcr 


19 


2 . 


Operator breathing zone while 
scraping walls of polymcrizcr 


3. 


Operator breathing /one while 
scraping walls of polymcrizcr 


22 

19 


August-September 


1' 67 

l 


Monorrcr Concentr;it lon In Polv^r^or Atnosohcro 


Pol yme r 

Poly 

Poly 

Tvpe 

No. 

■ Size 

Suspension 

120 

1100 

• I 

130 

uoo 

• 1 

151 

1100 

• 1 

102 

1100 

If 

124 

1100 

II 

128 

1100 

II 

150 

1100 

II 

150 

1100 

II 

121 

1100 

II 

120 

1100 

* * • 

• 136 

1100 


Total 



Evacuation 

vci 

ppm Monomer 

Tire 

10 Min.* 

30 Min 

20” 

84 

72 

18" 

50 

A 6 

25” 

42 

32 

35" 

99 

78 

20” 

230 

123 

20” 

77 

80 

50” 

20 

25 

20” 

76 

80 

40” 

34 

34 

40” 

104 

63 

45” 

56 

• * 

• 62 


) 


i 


-8S/> 







V 



II 

130 

1100 

90" 

II 

133 

1100 

25" 

II 

114 

1100 •. 

25" 

1 

113 

1100 

3C" 

II 

117 

lioo 

25" 

II 

135 

1100 

25" 

II 

132 

1100 

40" 

• 1 

136 

1100 

40" 

- 

II 

116 

1100 

60" 

Dispersion 

25 

1100 

22" 

II 

32 

1100 

20" 

II 

29 _ 

1100 

30" 

II 

43_, 7 

1100 

-—25" 

II 

28 

1100 

55" 

* II 

45 

1100 

55" 

II 

42 

1100 

60" 

II 

43 

1100 

25" 

II 

32 

1100 

30" 

II 

25 

1100 

35" 

II 

6 

1100 

25" 

It 

25 . 

1100. 

30" 

II 

19 

1100 

2 5" 

• 1 

34 

1100 

25" 

II 

6 

1100 

40" 

II 

20 

1100 

30" 

II 

9 

1100 

25" 

• 1 

12 

1100 

25" 

II 

4 

1100 

30" 


• I 


-i 


EXHIBIT B -14 (2) 
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93 

146 
, 375 

147 
234 
180 
147 
118 

76 

74 
56 

34 
417 

36 

78 

100 

75 
211 

55 

102 

62 

94 
40 

35 
165 
120 

60 

271 


32 
97 
250 
107 
264 
‘ 105 

*' 104 

64. 
59 

100 
114 
84 
351 
68 
100 
189 
48 
279 
39 
37 
41 
88 
29 
44 
168 
99 
73 
152 


I 







August-September 1967 


EXHIBIT B-i4(3) 
USDOL/OSHA 


Monomer Concentra tion In Polvmerizcr Atmospheres 

con't. 


Polymer 

Poly 

' Poly 

Type 

No*. 

Size 

DlspersIon 

8 

1100 

H 

12 

• 1100 

II 

21 

1100 

II 

12 

1100 

II 

17 

1100 

SuspensIon 

137 

3300 

n 

143 

3300 

• i 

137 

3300 

ii 

141 

3300 

ii 

113 

1100 

i» 

127 

1100 

ii 

116 

1100 

M 

106 

1100 

H 

146 

3300 

ii 

142 

3300 

ii 

124 

1100 

ii 

142 

3300 

ii 

105 

1100 

ii 

148 

3300 


* Sample collected 10 minutes after ope 
operator breathing zone sample. • 


Tc taJ/ 



Evacuation 

VC1 

ppm Monomer 

Time 

10 Min.* 30 m 

60" 

27 

80 

25" 

174 

320 

18" 

102 

104 

30" 

142 

168 

35" 

38 

68 

20" 

374 

134 

45" 

405 

142 

O IJM 

62 

112 

35" 

138 

123 

15" 

54 

59 

10" 6 30" 

32 

498 

10" & 5" 

440 

. 390 

30" 

192 

188 

30" 

162 

200 

35" 

147 

139 

30" 

128 

101 

35" 

106 

113 

30" 

52 

47 

45" 

26 

24 


tor enters poly. 


**Sample collected 30 minutes after operator enters poly or 
after .cleaning, If cleaning time was less than 30 minutes; 
operator breathing zone sample. • 


I 


J 







EXI-IIF TT ?-14(4) 
USDOj. ^S t !A 


Monomer Concentration In Room Air 
ppm VC 


t 

Date 

Dispersion Resin 
Bldr. 451 

Suspension Resin 
Bide,. 461 

8-29-67 


53 

9-5-67 

16 

27 

9-7-67 

58 

45 

9-11-67 

-_ 

26 

9-12-67 

450 

18 

9-25-67 

| 

31 

9-26-67 


48 

9-28-b7 

6 

32 





EXHIBIT 13-14 (5) 
USDOL/OSHA 


Monomer Concentration In Polymcriacr Atmospheres 
, October 1967 


Total 


Polyme r 

Poly 

Poly 

Evacuation 

VC1 

ppm Monomer 

- - 

Tvpc 

N.o. 

S17.C 

Time 

10 Min. 

30 

Min. 

Suspens Lon 

25 

• 1100 

65" 

71 


95 

II 

43 

1100 

45" 

59 


50 

• t 

-33 

1100 _ 

45" 

48 


70 

• • 

—29 

1100 

— 35" 

73 


11/ 

M 

41 

1100 

35" 

75 


33 

• 1 

25 

1100 

30" 

73 


98 

• 1 

30 

1100 

65" 

66 


114 

• 1 

45 

1100 

80" 

30 


23 

II 

34 

1100 

65" 

35 


43 

It 

46 

1100 

35" 

56 


55 

Dispersion 

16 

• 1100 

50" 

115 


210 

If 

18 

1100 

20" 

156 


114 

• 1 

14 

1100 

50" 

53 


74 

• 1 

18 

1100 

35" ' 

58 


62 

II 

2 

1100 

25" 

58 


56 


142 


Suspension 


3300 


45" 


50 


35 






» 


72 


10-8 28 
133 

10-30 

11 * 1 ? 


l-U.13 


11-19 


1972 6 _29 


Average 


72 


EXHIBIT B-14 (7) 
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88 

65 

76 


24 

18 

62 

61 

63 


29 

73 


14 
27 

15 
7 

13 


1 


I 


41 

41 

3 

16 

41 

41 


38 


16 


V6J 





•* 

Atmospheric Vinyl Chloride Concentrations in Charging Area 


EXHIBIT B-14I8) 
USDOL/OSHA 


Dispersion Resin 
3'.’lid ire, 451 


West Side 
East Side 
Control Room 

— 


West Side 
East Side 
Control Room 


West Side 
East Side 
Control Room 


West Side 
Center 
East Side 


’•’esc Side 
Cor ter 
.Cat* i-^Side 


Tuesday, 8-22-72; 11 a.n. 

, t 

, 82 ppm 

155 ppm 
8 ppm 

Tuesday, 8-^T0 2; 3 p.m. 

89 ppm 

I 373 ppm 

j 64 ppm 

Thursday, 8-24-72; 9 a.m. 

78 ppm 
13 ppm 
5 ppm 

Thursday, 8-24-72; 11 a.m. 

73 ppm 
104 ppm 
30 ppm 

Thursday, 8-24-72; 1 p.m. 

97 ppm 
72 ppm 
10 ppm ——- 


) 


I 


f 


</<4 V 






Thursday, 8-24-72; 3 p.m 

West Side 

Center , 

East Side 

Friday, 8-25-72; 9 a.m. 

West Side 
Center 
East Side 

Friday, 8-25-72; 11 a.m. 

West Side 
Center 
Efist Side 

I 

Dispersion ^csln 
flnildint; 4 51 
con 1 1. 

Friday, 8-25-72; 1 p.m. 

West Side 
East Side 
Control Room 

Thursday, 9-7-72; 1 p.m. 

West Side 
East Side 


•X 


EXHIBIT B-14-C9) 
USDOL/OSHA 



33 ppm 
33 ppm 
13 ppm 


135 ppm 
22 ppm 
148 ppm 


24 ppm 
24 ppm 
131 ppm 


47 ppm 
95 ppm 
54 ppm 


23 ppm 
440 ppt_ 


•> 


I 




l 

! 

♦ 

l 


■VIS'- 




• 

* 

• 

« 

4 EXHIBIT B -14 (10 

« 

• • 4 

» % 

A 

USDOL/OSHA 

- 

4 f * • % 

Suspension Resin 



West Side 

Bul!dine 461 

Tuesday, 8-22-72; 11 a.m. - 

1 

t 

531 

ppm 

East Side 

• 

131 

ppm ] 

Control Room 


49 

ppm 

v 

Tuesday, 8-22-72; 3 p.m. 

% » 


West Side 

• 

48 

ppm 

East Sido 


32 

ppm 

Control -- 

-—'—-V 

24 

ppm 

-~~*9 

' 



West Side 

Thursday, 8-24-72; 9 a.m. 

29 

ppm 

East Side 

. 

280 

ppm 

Control Room 


26 

ppm 

West Side 

Thursday, 8-24-72; 11 a.m. 

329 

ppm 

Center 


762 

ppm 

East Side 


70 

ppm 

West Side 

Thursday, 8-24-72; 1 p.m 

20 

ppm 

East Side 


72 

ppm 

West Side 

Thursday, 8-24-72; 3 p.m. 

33 

Fpm 

Center 


107 

ppm 

East Side 
• . 

_ - --- 

87 

ppm ---- 


^/ (» Cr 



Friday, 8-25-72; 9 a.m. 

West Side 

Center , 

East Side 

Suspension Resin 
ftu i ldine 461 


Friday. 8-25-72; 11 a. n . 

West Side 
Center 
East Side 

Frl Friday, 8-25-72; 1 p.m. 

West Side . 

East Side 

Thursday, 9-7-72; 1 p.m. 

West Side 
East Side 

Suspension Resin 
Rutldlnr. 464 

Tuesday, 8-22-72; 11 a.m. 

North End 

. Tuesday, 8-22-72; 3 p.m. 

North End 
Center 
South End 



EXHIBIT B-14 (11) 
USDOL/OSHA 


369 ppm 
364 ppm 
135 ppm 

4 


168 ppm 
186 ppm 
156 ppm 


358 ppm 
122 ppm 


51 ppm 
74 ppm 


82 ppm 


* 


5 ppm 
32 ppm 
32 ppm 


^7 


4 



■£> 


< * ** 

Thursday, 8»-24-72; 9 a.m. 


North Ertd 
Center 

South End ' 

Thursday, 8-24-72; 11 a.tn, 

North End 
Center * 

South End 


North End 
Center 
South End 


North End 
Center 
South End 


North End 
C 'nter 
South End 


Thursday, 8-24-72; 1 p.m. 


Thursday, 8-24-72; 3 p.m. 


Suspension Resin 
Rulldlnr. 4f>4 


Friday, 8-25-72; 9 a.in. 


Friday, 8-25-72; 11 a.m. 




North End 
Center 
South End 




•i 


EXHIBIT B -14 (12) 
USDOL./OSHA 


8 ppm 

13 pptn 
5 ppm 


5 ppm 
7 ppm 
7 ppm 


5 ppm 
15 ppm 
15 ppm 


7 ppm 
47 ppm 
67 ppm 


36 ppm 
9 ppm 
9 ppm 


24 ppm 

12 ppm 







I 


Friday, 8-25-72; 1 p.m. 


North End 
Center 
South End 


• 47 ppm 

108 ppm 
115 ppm 

Area Measurements Using Portable and Fixed 
Instrumentation, Measuring Total Hydrocar¬ 
bons by the Flame Ionization Method 



EXHIBIT B~14 (13) 
USDOL/OSHA 


Building 

Product 

Month 

Average 

Z Reed lags 
Above 50 PPM 

Z Readings 
Under 10 PrM 





ppm 



451 

Dispersion 

JAN. 

74 

29.5 

3.5 

8.7 


Rc3in 

FEU. 

74 

23.7 

3.9 

14.4 



MAR. 

74 

15.3 

2.6 

23.4 



APR. 

74 

17.1 

4.9 

42.9 



MAY 

74 

17.8 

2.7 

65.2 



JUNE 

74 

11.3 

4.7 

72.5 


0 




Suspension 

JAN. 74 

25.6 

Res In 

FEB. 74 

17.8 


MAR. 74 

19.1 


ARR. 74 

18.7 


MAY 74 

15.4 


JUNE 74 

11.9 

Suspens!on 

JAN. 74 

31.4 

Resin 

KEB. 74 

22.7 


M\R. 74 

18.3 


ATR. 74 

12.7 


MAY 74 

8.8 


JUNE 74 

6.0 


rvc 

JAN. 

74 

8.1 

Latex 

FEB. 

74 

3.2 

• 

MAR. 

74 

7.6 


ATR. 

■74 

7.6 


MAY 

74 

9.6 


JUNE 

74 

3.1 


EXHIBIT B-14 (14) 
USDOL/OSHA 


4.7 ' 


24.1 

3.3 


37.9 

2.5 


21.7. 

3.4 


14.6. ; 

2.2 


59.3 

4.9 


57.8 


5.1 

11.1 

3.1 

10.3 

1.1 

34.8 

0.0 

5C.9 

2.8 

71.2 

2.8 

82.5 


0.0 

70.9 

0.2 

91.7 

0.0 

97.5 

0.7 

97.6 

0.4 

86.3 

1.9 

82.3 


—¥?c> 




EXHIBIT B -14 (15) 
USDOL/OSHA 



PERCCNIIEL 

MOniTORIHG DATA - I'AY- 

-OJI.Y, 1974 



• 


• > 

TWA 

PPM VC1 


Location and Type 

Operation 

> 

% 

No. of Simples 

Average 

Maximum 

Minimum 

East Bldg. 464 

Giarglng 

5 

10 

-23 

3 

Suspension Resin 

Cleaning 

4 

12 

- ; 23 

2 


Re cove ry 

6 

14 . 

31 

3 

West Bldg. 451 

• • 

Ciarglng 

5 

, 1 

8 

18 

4 

Dispersion Resin 

Cleaning 

7 

19 

42 

6 


Recovery 

3 

9 

15 

3 


Drying and B 

agging 4 

1 

2 

1 


. West Bldg. 461 

Giarglng 

3 

10 

22 

3 

Suspension Resin 

Cleaning 

6 ! 

22 

80 

5 


Recovery 

4 

17 

26 

b 


Supervisory 

1 

12 




West. Bldg. 453 

Ciaiging 

4 

14 

23 

2 

Latex 

Clcanlng 

3 

47 

126 

4 


Recovery 

2 

80 

154 

6 


Supervisory 

1 

3 




Notes: 

Everyone wears respiratory equipment where the work atmosphere la greater then 25 ppm or where operations 
and experience show there Is a risk of exceeding 25 ppm. 

Personnel monitoring aamplco are taken over a period of tixe generally 4 houro (some .. „ data repre- 

centa 20 minute samples) to obtain the time weighted average for employee exposure. All samples are collected 
by absorption on carbon tubes and tooted using ga 3 chromatography. 

• 

Source: Snell summary of industry data 


\ 


) 


■ 







EXHIBIT B-15 (1) 
USDOL/OSHA 

' • ' MONITORING RESULTS FOR 

8 -L-NEW-C 

Atmospheric Concentrations of Vinyl Chloride 
_ : _ •' _- Rulldlny 731 


Samnlc Location 


Vinyl Chloride 
Concentration (ppm) 


Near 

Manhole, 

Poly 

No. 2 - 

Suspension Resin 

15 

Near 

Manhole, 

Poly 

No. 7 

II 

H 

18 

Nea r 

Manhold, 

Poly No. 11 

II 

tl 

24 

Near 

Manhold, 

Poly 

No. 21 

-Dispersion Resin 

34 


Atmospheric Concentrations of Vinyl Chloride 
2nd Floor hide. 731 _ ' ,, _ 

Tuesday, April 4 
12:50 PM 


VCl ppra 


Aislcway paste* line proceeding North Co South Toly #36 & 35 102 
Aisleway paste line proceeding North to South Poly #29 & 30 98 
Aisleway paste line proceeding North to South Poly #22 & 21 41 

1:05 PM 

Aisleway pearl* line proceeding North to South Poly #15 & 17 263 
Aislcway pearl line proceeding North to South Poly #9 & 11 271 
Aisleway pearl line proceeding North to South Poly #3 & 5 124 


1:30 PM 

Aisleway pearl line proceeding North to South Poly #15 & 17 (approx.) 737 
Aislcway pearl line proceeding North to South Poly #9 & 11 '*76 
Aislcway, pearl line proceeding North to South Poly #3 5 


I 


I 








2:58 PM to 3:02 PM . 


EXHIBIT B-15 (2) 
USDOL/OSHA 


Aislcway pearl line proceeding North to South Poly #9 & 10 (Approx.) 
Aislcway pearl line proceeding North to South Poly #2 & 1 
Outside control room by metering station 

3:53 PM 


550 

62 

260 


Aislcway pearl line proceeding North to South Poly #15 & 17 
Aislcway pearl line proceeding North to South Toly #9 & 11 
Aislcway pearl line proceeding North to South Poly #3'& 5 
Outside coriir^i room by metering station 

A:15 PM 


AO 

50 

5 

30 


Aisleway paste line proceeding North to South Poly #36 & 35 
Aislcway paste line proceeding North to South Poly #22 & 21 
Aislcway paste line proceeding North to South Poly #15 & 17 
Outside control room by metering station 

A: 25 PM 

Aisleway paste line between Poly #36 & 35 
Outside control room by metering station 

A:. ' PM 


68 

68 

53 

55 


68 

35 


Aislcway paste line proceeding North to South Poly #36 & 35 
Aisleway paste line proceeding North to South Toly #29 & 30 
Aislcway paste line proceeding North to South Poly #22 & 21 
Aisleway pearl line at South end of Poly #3 & 5 

* "Paste" means dispersion resin 
"Pearl" means suspension resin 


39 

A8 

39 

A5 


\ 


1 





BC fr 



EXPIPIT B -15 (3) 
. UCDCL/CCHA 

Atmospheric Concentrations of Vinyl Chloride 
2nd Floor Bldg. 731 “_ 


Wednesday, Anrll 5 • VCl pnn 


12:13 PM to 12:19 PM 

t 

Just Inside doorway to 2nd floor poly area , 250 

Alsleway paste* line proceeding North to South Poly #35 & 36 : 318 

Aisleway paste line proceeding North to South Poly #30 & 29 462 

Aisleway pearl* line proceeding North to South Poly #20 & 19 332 

Alsleway pearl line proceeding North to South Poly #14 '* 474 

Alsleway pearl line proceeding North to South Poly #4 . 122 


12:42 PM to 12:48 PM 


Inside control room 15 
Outside control room by metering station 130 
Aisleway pearl poly line between rolys #9 & 10 130 
Doorway to compound room near freight elevator 145 
Aisleway paste poly line by Toly #24 133 
by »ldg. exit door located behind control room 117 

3:00 l’M to 3:06 PM 

Inside control room 5 
Outside control room by metering station 45 
Alsleway pearl line; North end by Polys $15 & 16 38 
Aisleway pearl line; South end by Polys #1 & 2 23 
Alsleway paste line; North end by Polys #33 & 34 90 
Alsleway paste line; South end by Polys #21 & 22 108 





ONLY COPY AVAILABLE 


Ttiur 




EXHIBIT E-15 (4) 

- * ’ ' USDOL/CCHA 

% * 

3:30 PM to 3:40 PM 


Ac manhood Co pearl Poly .# 6 ; jusC off recovery, fumes seen 

venting to room (approx.) 550 
In aisleway in front of pearl Poly #6 , 1 433 
Ac manhead Co pearl Poly #2; exhaust hose had Just been removed 470 
Ac manhead to paste poly #34;‘after 11RC cleaning , 400 
At manhead to paste Poly #30; poly filled with cleaning solution ‘ 5 
In aisleway between paste Polys #27 L 38 5 


5:00 PM to 5:15 I’M 


Inside control room jn 
Outside control room by metering station 45 
Aislcway pearl line proceeding North to South Polys $15 & 16 40 
Aisleway pearl line proceeding North to South Polys #5 & 6 15 
Aisleway paste line proceeding North to South Polys #35 & 36 7? 
Aisleway paste line proceeding North to South Polys #21 & 22 65 


* "Paste" means dispersion resin 
"Pearl" means suspension resin 


Atmospheric Concentrations cf Vinyl Chloride 


In Rid 


731 


relay, Anri! 6 


9:30 AM to 9:40 AM 
Inside control room 

Outside control room by metering station 

Aisleway pearl* line proceeding North to South Polys #19 & 2 
or 5 It.way pearl line proceeding North to South Polys #1 & 2 
Aisleway paste* line proceeding North to South Polys #35 & 3 
Aisleway paste line proceeding North to South Polys #21 & 22 


VC1 ppm 


2 

8 

148 

263 

25 

45 


{ 






EXHIBIT B-15 (5) 
USDOL/OSHA 


10:45 AM to 11:0Q AM • 


Inside control room , 15 

Outside control room by metering station 20 

Aislovay pearl line proceeding North To South rolys #19 & 20 25 

Aii;leway pearl line proceeding North to South Polys #14 & 13 28 

Aislovny pearl line proceeding North to South Polys #3 & 4 27 

At nanhoad pearl Poly #8; opened for cleaning 300 

Aisleway paste line proceeding North to South Polys #35 & 36 30 

Aisleway paste line proceeding North to South Polys #31 fi 32 30 

Breathing zone of man hose washing #25 paste poly 100 

Aisleway by paste premix poly 18 

, t 

1:45 pm to 2:03 PM 

Outside control room by metering station 32 

By doorway to compounding room;, near freight elevator 27 

Air.levay "pe.'irl line proceeding NorTh to South Polys #15 & 16 J.4 

• Aisleway pearl line proceeding North to South Polys #3 & 4 30 

At manhood of pearl Poly il 9 33 

At manhood of pearl Poly #14 22 

Aisleway paste line proceeding North to South Polys #33 & 34 30 

Aisleway paste line proceeding North to South rolys #29 & 30 26 

Aisleway paste line proceeding North to South Polys #23 & 24 31 

At manhood paste Poly #31 163 

At nonhead paste Poly #34 168 

By bldg, exit door behind control room 35 

On mezzanine level by #9 blowdown tank # 20 

On mezzanine level by #6 blowdown tank 31 

On Mezzanine level at South end paste blowdown area 26 


I 


* "paste" means dispersion resin 
"pearl" means suspension resin 





EXHIBIT 3-15 (G) 
USDOL/OSHA 




a 



Thursday, April 6 -- Con’u yg rpn 

8:40 PM to 8:50 PM 


Outside control room by metering station 103 
At doorway to compound room; near frcirht elevator •* 95 
Aisleway pearl iine proceeding North to South Polys #15 & 16 43 
Aisleway pearl line proceeding North to South rolys #5 & 6 72 
Aisleway paste line proceeding North to South rolys #33 6 34 93 
Aisleway paste line proceeding Nor5h to South Polys #23 & 24 g 


I 


1 








^7 7 




EXHIEIT B -15 (7) 
USDOL/OSHA 


VCL MONITORING DATA 


Area Measurements U 3 ing Portable and Fixed 
Instrumentation, Measuring Total Hydrocar¬ 
bons’ by the Flame Ionization Method 


Z Readings I Readings 


Building 

Product 

Month 


Average 

Above 50 PPM 

Under 10 PPM 

. 731 

Suspension 

JAN. 

74 

ppc 

50.7 

33.0 

20.3 


and 

FEB. 

74 

31.4 

10.0 

17.4 


Dispersion 

MAR. 

74 

18.3 

2.0 

27.9 


Resins 

APR. 

74 


4.8 

69.1 



MAY 

74 

8.6 

2.3 

82.0 



JUNE 

74 

8.3 

2.9 

79.1 





EXHIBIT B -15(8) 
USDOL/OSHA 


w PERSONNEL-MONITORING DATA 


May - July, 1974 


TV A 


PPM VC1 


Loc a tion and Type 


Suspension Fx*sln 


Dispersion Resin 


Operation 


Owirj»ing 

Cleaning 

Recovery 


Charging 
Cleaning 
Re cove ry 


N o. of Snnrplcs Average Maxlmim 


7 

7 

A 


5 

3 

3 


6 

4 

6 


5 

12 

A 


13 

8 

9 


8 

26 

5 


Minimum 


2 

2 

3 


Everyone wears respiratory equipment where the work atmosphere is greater tha/i 25 ppm or where operations 
and experience show there is n rick of exceeding 25 ppm. 

Perconnel monitoring camples are token over a period of time generally A hours to obtain the time weighted 
average for employee exposure. All samples are collected by absorption on carbon tubes and tested using gas 
chromatography. 

Source: Snell summary of industry data 







EXHIBIT B-1S(1) 
USDOL/OSIIA 

MONITORING RESULTS FOR 
49-M-OLD-C 


CHFOyATOC-RATHIC ANALYSIS DATA 


Ambient Concentrations Vinyl Chloride, ppm 




COPOLYMER 

SUSPENSION 

SUSPENSION 

DISPERSION 


m 

ROSIN’ 

RESIN 

RESIN 

RESIN & LATEX 



Bu i Id ini; 

buildLng 

Building 

Building 



15 

1 

111 

121 

Ye.nr 

D.ntc 

3rd Floor 



3rd Floor 

1965 

10-27 

24 



- 

• 


17 





11-10 

117 





11-10 

51 

I 




11-11 

183 

j 


. 



182 

; 




12-8 

99 





12-10 

75 




1966 

1-10 

47 





1-12 

30 





1-13 

' IS 





1-14 

2 






33 






98 






97 






68 



• 


9-2 

55 






28 





9-13 

111 





VSo- 



Year 

Date 

COPOLYMER 
RESIN . 
Build in;; 

13 

3rd Floor 

-4 

SUSPENSION 

RESIN 

Building 

1 . 

« 

SUSPENSION 

RESIN 

Building 

111 

1967 

2-8 • 

26 


• 


2-14 

32 


- 


2-15 

12 • 




2-17 

24 




12-9 

28 

41 

80 


11-2 

10 


*• 


12-11 

• 


, i 


12-12 

• 




12-15 

51 





49 




12-18 

42 



1968 

1-9 


i 



12-16 

26 . 

23 

. » 

36 


12-17 

2 

20 

42 



• 

•* 

.1 


t 





EXHIBIT B-16 (2) 
USDOL/OSHA 


DISPERSION 
RESIN & LATEX 
Euilding 
121 

3rd Floor 


231 

632 


52 

374 

110 


135 

130 

138 

97 

85 

81 

72 

114 





7 


Ambient Concentrations Vinyl Chloride, 


EXHIBIT B -1G (3) 
USDOL/OSIIA 


_ COPOLYMER KFSIN 

Building Building. Building” 
15 15 15 

3rd Floor 2nd Floor 1st Floor 


SUSPFNSION' RESIN 
BuiId ilig Building 

1 ' 111 
3rd Floor 3rd Floor 


DISFERSION 
RESIN & TATEX 
Building 
121 

3rd Floor 





EXHIBIT B -16 (4) 
USDOL/OSHA 


Year 

1964 

1965 


Exhaust" Time - 15 Min. 

- 30 Min. 

Polymerizcr Vapor Concentrations: Vinyl Chloride, ppra 


> 

Date 

Copolymer 
Build fne. 

9-4 

93 


153 

9-5 

150 


120 


120 

3-1 

310 


145 


150 

10-27 

28 


31 


77 


134 


29 


21 

11-8 

55 

11-9 

48 

11-10 

132 

12-8 

92 

.12-10 

32 


Suspension Resin 
Butiding 1. 


30 

30 

30 


-r/rs- 




Ycnr 

1966 


1967 


Copolymer Resin 
Date < < Building' 15 


1-7 

1-10 

1-12 

1-13 

1-14 

3-29 


9-6 

9-13 


26 

50 

18 

23 

94 

49 

164 

34 

60 


2-8 

2-9 

2-10 

2-14 

2-15 

2-17 

2-20 


42 

79 

61 

45 

20 

126 

129 

106 

40 

20 

100 


4-14 
6-3 ) 
4-26 


EXHIBIT B-1G(5) 
USDOL/OSHA 


Suspension Resin 
Building 1 _ 



- v/y- 



Y enr 
1967 



V 


EXHIBIT B-16 (6) 
USDOL/OSHA 



Polymcrizer Vapor Concentrations: Vinyl Chloride, ppa 


Date 


Copolymer 

Rosin 

Building 

15 


5-15 

100 

• 

120 

5-16 

73 

9-8 

32 


12 

9-14 

46 

9-18 

46 

9-27 

14 

12-4 

55 


105 


75 


18 


36 


32 


10-26 

36 


13 

11-1 

20 


19 

11-2 

16 

12-18 

77 


Su~pension Resin 
Building Building 

_l_ 111 


Dispersion 
Resin & Latex 
Building 
i 121 


75 

79 

628 

34 

109 

555 

46 

122 

490 

74 

134 

219 

34 

CO 


55 

70 


67 

ICO 


53 

105 


55 

30 


59 

59 




l 


J 


t 




</k£~- 




EXHIBIT B-1C (7) 
USDOL/OSHA 


; Year 

I 

! 1969 


1973 


Date 

Copolymer 
Resin 
Building 
15 ‘ 

1-31 

« / 

131 

2-3 

33 

2-14 

11 

3-26 

'54 

9-22 

187 


101 

9-29 

84 


176 


143 

9-30 

107- 


217 

3-22^. 

2 


10 


3 


‘ Suspension P.eoln 
* Building Building 

l 111 


Dioperoion 
Rea in 6 Latest 
Building 
_ 121 



I 


VSi - 





EXHIBIT B -16(8) 
USDOL/OSHA 


V C l MONITORING DATA 


Area Measurements Using Portable and Fixed 
Instrumentation, Measuring Total Hydrocar¬ 
bons by the Flame Ionization Method 


Building 

Product 

Month 

121 

Disperaibn 

JAN. 74 


Resin and 

FEU. 74 


Latex 

MAR. 74 
APR. 74 
MAY 74 
JUNE 74 

111 

Suspension 

JAN. 74 


Res in 

FED. 74 
MAH. 74 
APR. 74 



MAY 74 
JUNE 74 


Z Readings Z Readings 


Aver are 

Above 50 PPM 

Under 10 PPM 

PT'* 

—34-. 8 

10.9 

0.2 

21.8 

3.2 

5.9 

13.1 

0.6 

40.8 

12.4 

1.7 

62.0 

9.5 1 

1.0 

£6.2 

4.2 1 

0.9 

88.3 


35.6 

9. i 

0.2 

20.8 

2.0 

5.9 

15.6 

1.5 

36.0 

12.1 

1.8 

71.0 

8.9 

1.7 

90.2 

3.4 

1.5 

90.5 


i 










Product 


Building 


1 


15 


115 


Month 


Average 

“Tv^ 


3 


Suspension 

JAN. 

74 

24.9 

Rosin 

. fed. 

74 

10.9 


MAH. 

74 

16.6 


APR. 

74 

12.1 


MAY 

74 

7.1 

1 

JUNE 

74 

5.5 


Copolyoors 

JAN. 

74 

30.0 

m • 

FEB. 

74 

22.0 


MAR. 

74 

15. 7 


■ Arn. 

74 

13.1 


MAY 

74 

15.0 


JUNE 

74 

10.2 


VC1 Recovery 

JAN. 74 

— 

Purification 

FEB. 74 

27.0 


MAR. 74 

29.0 


APR. 74 

15.5 


MAY 74 

20.2 


JUNE 74 

17.6 


EXHIBIT B _i6(9) 
USDOL/OSHA 


2 Rending ' 7. Rcr.cIln»o 


Above 50 PPM 

Under 10 PPM 

3.0 

0.4 

0.6 ! 

7.8 

1.3 

21.0 

,1.3 

73.8 

1.2 

90.9 

1.1 

91.2 

6.4 

0.7 

2.2 

5.1 

1.2 

29.4 

2.2 

64.7 

4.6 

62.9 

1.7 

78.6 


- Data Not 

Taken - 

3.0 

0.5 

5.0 

9.3 

1.9 

34.7 

5.4 

33.3 

0.8 

25.2 





EXHIBIT B-16 (10) 
USDOL/OSHA 


PERSONNEL MONITORING DATA - MAY-JULY. 1374 - 


Location .and Type 

Building 121 

Latex and Dispersion 

Resin 


Ope ration 

Gi urging 
Cleaning 
Recovery 
Tlpeflcter 


No. of Snirnles 


Average 


PPM VC1 


Maximum 


Mini nurn 


Building 111 
Suspension Resin 


Oiarglng 
Cleaning 
Recovery 

Bagging and Drying 


Building 15 
Copolycs*r Resin 


Charging 

Cleaning 

Bagging 

Pipefitter 


Building 1 
Suspension Resin 


. Notes: 


Oi urging 
Cleaning 
Re cove ry 
Bagging 


:EH;r s wkw 


S ourc n: Snell summary of industry data 


i/t?- 



North Aren 
East 
Middle 
Wes t 

Center Aren 

East 
Middle 
We;; t 

South Area 
East 
Middlo 
West 


EXHIBIT B-17 (1) 

» USDOL/OSHA 

MONITORING RESULTS FOR 
44-M-NEW-C 


Atr ospho r lc_Vtn yl Chloride Concentrations 
Suspension and Dispersion Resins 


Vinyl Chloride 
Concentration, 

Snn’ple Description _ p pn 

Wednesday, 7-19-72; 11:20 o.m. 



1 . 

6 . 

4. 

6 . 

4. 

8 . 

27. 

19. 

6 . 



496 



ONLY COPY AVAILABLE 



EXHIBIT B-17 (2) 
USDOL/OSHA 


"if • • 

Wednesday, 7-19-72; 3:30 p.n. 

• / 

North Apen 

East 
Middle 
West 

Center Area 

East 

Middle 

West 

South Area 
East 
Middle 
West 

Wednesday, 7-l , ’-72; 9:30 p.m. 

North Area 

East 

Middle 

West 

Center Area 

East ; 

Middle 
South Aren 
Middle 
West 


A. 

6 . 

6 . 

A. 

A. 

A. 

2 . 

A. 

6 . 


96. 

19. 

55. 

78. 

29. 

110 . 

78. 


I 


I 


</?/ 





Suspension mid DlspersIon Rosin 
con't. 


Thursday, 7-20-72; 10:00 a.m. 

North Area 
East 
Middle 
Wes t 

Center Area 
Eas t 
Middle 
West 

South Area 
East 
Middle 
We s t 

Thursday, 7-20-72; 4:00 P . n . 

Mans Poly Building 

Hot ton of Prepoly (Charging VC1) 

First Level of Prepoly 
Second l.cvel of Propoly 
Third Level of Prepoly 

Near Vinyl Pumps (Outside) 

Tank Farm 

Near Vinyl Pumps 

Under Vinyl Storage Sphere 







EXHIBIT B-17 (4) 
USDOL/OSIIA 


VCL MONITOR! li C DATA 

I ; 

Aren Measurements Using Portable and Fixed 
Instrumentation, Measuring Total Hydrocar¬ 
bons by the Florae Ionization Method 







Z Readings •• 

A Readings 

Building 

Product 

Month 

Average 

Above 5v PPM 

Under 1U PPM 





ppn 



512 

—Moss 

JAN • 

74 

"~~23.8 

5.1 

35.7 - 

. 

Polymerization 

FEB. 

74 

15.5 

2.0 

4fa.5 



MAH. 

74 

11.5 

1.1 

69.3 



APR. 

74 

10.5 

0.0 

76.2 



MAY 

74 

4.7 

1.4 

79.3 



JUNE 

74 

8.9 

0.6 

80.7 


513 

Suspension 

JAN. 

74 

17.1 

3.8 

39.1 


and 

FEB. 

74 

14.5 

2.4 

66.0 


Dispersion 

MAR. 

74 

11.0 

1.0 

81.3 


Resins 

APR. 

74 

8.8 

0.7 

78.8 



MAY 

74 

9.4 

1.2 

75.2 



JUNE 

74 

8. 8 

0.5 

75.9 





EXHIBIT B -17 (5) 

USDOL/OSHA 


% 


PERSONNEL MON1TORINC DATA 


TWA PPM VC1 


Lo_c.icion and Type 


Mass Her.in 


Suspension and 
Dispersion Resin 


Operation 

No. of Samples 

Average 

Maximum 

Mini nun 

Charging 

4 

9 

27 

2 

Cleaning 

5 

22 

46 

6 

Re cove ry 

4 

11 

23 

2 

Charging 

7 

11 

20 

1 

Cleaning 

3 

33 

32 

4 

Recovery 

3 

' 7 

8 

5 

Drying and Bagging 

| 2 

1 

- 


Tank Farm 

2 

- 

1 

Nil 

pnicnt whore the work 
risk of exceeding 25 

atmosphere is 
ppm. 

greater than 25 

ppn or where 

operations 


Personnel monitoring 
average for employee 
ch romatography. 


samples are taken over a period 
exposure. All samples arc colic 


of time generally 4 hours to obtain the time weighted 
ctcd by absorption on carbon tubc3 and tested i?3lng gas 


Source: Snell summary of industry data 


* 


vfy- 




Sample Point 


Number 

Location 

Breathing Zone 

Fans 

38 

m 

% 

SE Corner, Lower 

Polymer Building 

Facing Toward Center 
of Building 

On 

2 Off 

39 

SW Corner, Lower 

Polymer Building 

Facing Toward Center 
of Building 

On 

2 Off 

40 

SW Lower Polymer 

Building 

Fan Level, in Front of 
Small Exhaust Fan 

On 

2 Off 

41 

Center of Lower 

Polymer Building 

Breathing Zone 

On 

2 Off 

42 

N\v* Lower Polymer 

Building 

Fan Level, in Front of 
Small Exhaust Fan 

On 

2 Off 

43 

NE Comer, Lower 

Polymer Building 

racing Toward Center 
of Building 

On 

2 Off 

41 

NW Corner, lower 

Polymer Building 

Facing Toward Center 
of Building 

On 

2 Off 

45 

Outside NE Polymer 

Building 

Facing Toward Fan 

On 

40 

Front of Polymer 

Pit - Outside 

In Front of 4 ft. Fan 
Facing Toward Fan 


47 

Lower Polymer Outside 

In Front of 4 ft. Fan 
Facing Toward Fan 





EXHIBIT B-18 (1) 
USDOL/OSHA 


MONITORING RESULTS FOR 
3-M-INT-C 


No. Of ' 


VC?.* Concentration^ 1 ' PPM 
Ranee 


Hi eh 


Low 


Measurements Averaec^ 


*1 C 


17 

8 

4 

1 

17 

6 

4 

C 

17 

5 

4 

4 

17 

27 

4 

4 

17 

15 

4 

3 

17 

8 

4 

1 

17 

7 

21 

6 

n 

10 

21 

12 


19 

19 


1 0 

23 0 

15 1 \ 

2S 0 

8 1 

325 0 

8 1 

175 0 

3 0 

38 1 

3 1 

31 0 

43 0 

32 0 

115 1 


* 




Sample Point 
Number 


Location 


Breathing Zone 


On Slurry Platform 
Ry Shack - U’estside 

Upstairs Polymer Center 
of Ixrckcr Room 

SE Corner, Upstairs Polymer 
Across From Locker Room 

SE Corner Upstairs Polymer 
By Ice Tank 


Breathing Zone 


Breathing Zone 


Ereathjng Zone 


Facing Toward Center 


SW Comer Upstairs Polymer Facing Toward Center 
SW Corner Upstairs Polymer Facing Toward Center 
Center Polymer Control Room Breathing Zone 
Center Polymer Control Room Breathing Zone 


Center of Upstairs Polymer 
By Reactor 307-30S 


Breathing Zone 


NE Corner, Upstairs Polymer Facing Toward Center 
NW Corner, Upstairs Polymer Facing Toward Center 
NW Corner, Upstairs Polymer Facing Toward Center 


West Center Monomer 
Pump House 

Center of Monomer 
Pump House 


Breathing Zone 


•Breathing Zone 


A 


EXHIBIT B-13 (2) 
USDOL/OSHA 


• 

* 

VCM Concentration^ PPM 



No. Of 

Average^ 

Range 


Fans 

Measurements 

High 

Low 


21 

23 

105 

0 

On 

16 

5 

17 

1 

Off 

5 

3 

5 

2 

On 

21 

7 

25 

0 

On 

21 

16 

i34 

1 

On 

3 

16 

22 

6 


18 

17 

52 

2 


3 

2 

2 

1 

. , 

IS 

14 

101 

0 


21 

16 

100 

2 

On 

21 

12 

45 

2 

On 

3 

7 

11 

4 

On 

IS 

22 

325 

0 

On 

17 

6 

24 

1 

Off 

4 

27 

52 ‘ 

1 

On 

17 

4 

16 

0 

Off 

4 

24 

62 

2 



• 

t 

• I 



Y 96 




Sample Point 
Number 

Ideation 

Breathing Zone 

Fans 

59 

Cast Center Monomer 

Pump House 

Breathing Zone 

On 

Off 

79 

Hose Connect House on 
Slurry Tank Platform 

Breathing Zone 


80 

Wind Vector Opposite 

Side of Property 

Facing Toward Wind 


Note: 

0) 

Measurements taken by Century Organic Vapor Analyzer 



(2) Snell average of data submitted 


Source: Snell summary of industry data 



EXHIBIT B-18 (3) 
USDOL/OSHA 


VCM Concentration^ PPM 


. No. Of Range 


Measurements 

Average^ 

High 

Low 

1.7 

9 : 

23 

1 

4 

37 ‘ 

G2 

9 

1C 

4G 

18G 

3 

5 

1 

1 

0 


I 


'Sf?- 




Process 


VCM Tank Car 


VCM Storage 


Measuring Tanks 


Reactors 


Blowdown 


Centrifuge & 
Daring 


Bagging 


Source: Snell summary of industry data 


■ * V <C Y - n . 


*' - - v 


Exposure O) 
(ppm - VCM) 


unloading - 
•* up to 100 


up to 100 


EXHIBIT B-19 
USDOL/OSHA 

MONITORING RESULTS FOR 
9-S-INT-C 


25-30 


•9 ft- 




EXHIBIT B-20 (1) 
USDOL/OSHA 

MONITORING RESULTS FOR 
42-S-INT-C 


4 Shifts - Textile Workers 


Classification 


Number 


% '.Exposure 


Production 

Reactor Operator (clean reactor) 16 

Dryer Operator 12 

Lead Opera*or 8 

Service Operator (material handling) 4 

Utility Operator (reactor guard) 8 


100 

100 

100 

ICO 

10U 


Maintenance 

Maintenance Workers 

Instrument Maintenance (part time) 

Electrical Maintenance 


5 100 

4 50-60 

3 10-20 


Supervisory and Support' 
Q. C. Supervisor 
Q. C. Technician 
Engineer 
Plant Manager 
Foreman 
Safety Engineer 
Lab Technician 
Analytical Chemist 
R & D Resin Chemist 


1 

4 

4 
1 

5 
1 
2 
1 
2 


30 

100 

80 - 90 


I 





• Location 


Monomer. Pdmp Station (open air) 
Pump House (open building) 

Storage Tanks (underground outside) 
Day Tank (outside) 

Reactor Room //I 
Reactor Room II2 

Open Manhole-reactor (momentary) 
Open Manhole -exhaust in place 
Refactor during rinsing 
Reactor during scraping 
Screen (open once per shift) 

Slurry Tanks (open manhead)j 
Slurry Tanks (closed) 

Slurry Tanks while rinsing 
Centrifuge 
Dryers 
Ragging 
Storage Area 
walkway' 
between bags 

Hulk Storage Transfer Vessels 


Snell summary of industry data 


EXHIBIT B-20 (2) 
USDOL/OSHA 


Level ppm 
0 

0 150 

0 
0 

0-40 (30 avg.) 
. 35 avg. 

70 - 80 
5 - G 
0-20 
GOO 
1000 

3000 - 10,000 
0 

200 

0 - 35 
less than 20 
0 - 100 



0 

85 

10 - 20 




Area Measurements Uoinp Portable end Fixed 
Instrumentation, Measuring Totc.l Hydrocar- . 
bone -by the Plane Ionization Method 


Building 


812 


Product 


x Reading 

Month Average Above. 50 P 

ppn 


Susnons (or. 

JAN. 

74 

27.4 

2.6 

Kfc In 

FLb. 

74 

co 

•H 

1.8 


MAR. 

74 

18.1 

2.4 

— 

APR. 

74 

-15.9 

2.2 

—3(3 

MAY 

74 

12 . 4 ":— 

0.5 


JUNE 

74' 

11.2 

1.3 


"j a 


EXHIBIT B -21 
USDOL/OSHA 

MONITORING RESULTS FOR 
14-M-INT-W 


X Reading^ 
Under 10 F?V. 


*7 


25.1 

24.4 
57.0 

49.5 

23.1 
90.7 



sz>/~ 





Want 


j Job rimlflfaiko 

lTM-Int.-C 

ITS -Inf. -W 191. 

•New • 

■W 40t-New-W 

41M-New-W 2: 

M-Old-C 

3\M«Ncw 

Vi ..1 IMWia.'tng 

1 VlM l.iU-aJcn 

NA 

4 

40 

NA 

NA 

NA 

3 

If.* I’trtji!. itnn 

$ti,Yi»iu‘n 

12 

6 

NA 

NA 

4 

22 

NA 

S-r..•( iVa-'tor Operator* 

NA 

8 

NA 

1 

NA 

NA 

NA 

P. ». i»t » *;h filon 

1§ 

32 

:• 

3 

11 

NA 

30 

t.'ii. • * 

NA 

19 

NA 

21 

NA 

NA 

NA 

; .. I t 'ffNI'd 

NA 

11 

NA 

27 

NA 

NA 

NA 

l.tM ‘ • »’;*■( at ora 

NA 

NA 

NA 

NA 

NA 

NA 

3 

Pr vet i jvuiiin 

3 

7 

20 

NA 

NA 

17 

3 

I’l'.uyl* leaner*. Laborer*, etc.) 


Id 

NA 

&4 

0 

Id 

NA 

Ui .rii 

4 

14 

NA 

13 

• NA 

8 

3 

Wan* *%e Of^ntioru <•) 

1 

7 

20 

11 

4 

NA 

NA 


4 

3 

30 

12 

NA 

NA 

NA 

1 1 •*»-. 41 . ry 

.. 

• 

NA 

NA 

NA 

NA _ 

NA 

| 1 1 It'll! .4I-4 

t 

i _ 

-^7 

NA 

NA 

NA 

— w * 

M« iif. titi ill 4tt.1 l«|>|t>R 

N* 

NA 

NA 

1 

1 

<1 

NA 

Kii.-p i'l **e janle J Data 

7 

10 

27 

17 

5 

11 

1 

• i 41 ) :*4ia believe 1 in b# obtained In 
(l>tt |,i.i. i *.p. rvl*>f» and t laifca 

nn OVA, hag lamplea, char, oat tuba pompa or 
t.ui haiaJ primarily on watclHitaaainan. 

araa monitoring on a mlaaJ Urn# NaiU. 

• 

! 


(i) In U iri ii.ptralwm and tnaUitrnar* t mrn. 

<4) In- 1» '<■» »njHi\l».'r» arJ tl.rntli't. 

(}) In. luJo pUtrt iniMt',(n, engi nren and tlrrlcal peraonncl. 

■i t. ft f bthr.«ugh |*”l anti SncU luciimrp.' of InJuitiy aubmlttcd monitoring dau. 




S'dX 





EXHIBIT 5-2 


USDOtyOSHA 


SUMMARY OF rOLYVINYL CHLORIDE PRODUCING INDUSTY 
VINYL QILOniDC MONOMER MONITORING DATA SUBMITTED TO 



Number of VCM Concentration Measurements Giving Values In Concentration Range (Pr\!) 


12-M-lnt. -C 
Index( 

22-M-Old-C 
Index 11) 

41-L-OId-W 
liufcxf 1) 

61 -M New-6 
Index (1) 
6-1. Old C 
Index i I) 
3-M Int-G 
Index (1) 

r«»ul No. of Points 
rotal Index Value 

ol 1 otal Index 
Value For 
oncennation Range 


Total taints 
For Plant 


Type of Data Tate 


Avetaec TWA Values. 


Average TWA Values. 


Average of Instantaneous Readings. 


Average of Instan'aneous Readings. 


Average Twa Values. 

Average of Instantaneous Readings, 


O 8 30 



011 >116 >6110 >10116 >16120 >20126 >26130 >30135 >36140 >40145 >46160 

VCM Concentration Range(PPM) 


nrst (1) ludrxtl) developed from iltr foiiuulAf No. of Points In range/total itund'cr of point* reamed l»y Haul • 1/100. 

12) l' «ta l*» llrvrd to Im- «i)»!.ilitrd Im*iii < A # I'ag j.iinplrt # c 1 mmu.iI min* |mut|M oi si<M iihmiIioi Ing on a nitjt«*d time Rash, 
• 1 •liO'lls t»-V, !•-'/. 11*11, ll I‘, |t- 1 H and Mt' l| *Mi imiii lit id |«‘l'n|l<-d dtl.t III r xtitldu. 





























I'SIXM/OSIIA 

SUMMARY OFOSIIA VINYI. CIIIOUIDK MONOMIH MONITORING DATA OF 
IDLYV IN YL Cl IIjOIUDF I'ltCHit ICING l'lj\NTS 



Number of VCM Concentration Mcaiujcmcnts ( CMn^ V j’.uct In Concentration Ibrii-e (1TM) _ 

I Total 1 v> i n 11 

>l£s >5£ 10 >10 £ 15 >15l20 >20l 25 >2ii30 >30135 >35140 >40145 >45150 >50 For Plant 























































EXHIBIT 13-100 
USDOL/OSIIA 

MONITORING RESULT'S FOR 13 


TWA PPM VC l 


Operation No. 

of Samples 

Average 

Maximum 

Minimum 

Furnace Operator 

m 

• 13 

2 

11 .. 

Nil 

EDC Synthesis 

5 

0.2 

0.4 

Nil 

Purification 

17 

1 

4 

Nil 

Tank Farm 

10 

* 

10 

25 

1 


NOTES: 

Everyone wears respiratory equipment where the work atmosphere ia greater than 
25 ppa or where operations and experience shew there is a rlok of exceeding 25 
PP“- 

Personr.el monitoring samples arc taken over a period of time generally 4 hours 
to obtain the time weighted average for employee exposure. All samples are 
collected by absorption on carbon tubes and tested using gas chromatography. 

S ource: Snell summary of industry data 



I 






EXHIBIT B-lOl(l) 
USDOL/OSHA 

MONITORING RESULTS FOR 24 


Operation 
VCM Production 

- *0 

Tank Car Loading 


N o . of Employees Exposed 
20 

2 


VCM Exposure Level (PPM) 
10 - 15 

6-16 


Control Room 


N.A.m 


< 0.3 




EXHIBIT B-101 (2) 
USDOL/OSIIA 

• % 

» • 

PERSONNEL MONITORING DATA MAY - JULY, 1974 




• 

TWA 

PPM VCL 


Location and Type 

Operation 

No of Samples 

Average 

Maximum 

Minimum 


Charging 

3 

3 

C 

1 

Suspension Resin 

Cleaning 

3 

'3 

4 

2 

e 

• 

Recovery 

3 

.2 

4 

1 

Notes: 

• 





N.A. = Not Available 






(1) Operations personnel 

spend 75° 0 of time 

in control room 





Everyone wear 
operations and 


s respiratory equipment whuro tl io work atmosphere is greater 
experience show there is a risk of exceeding 25 ppm. 


than 


25 ppm or where 


l*ei sound monitoring samples are taken over a period of time generally 4 hours to obtain tho time 
weighted aveinge for employee exposure. All samples arc collected by absorption on carbon tubes 
and tested using gas chromatography. 


Source: Snell summary of industry data 






^ 4 

\ 

\ 


i 


EXHIBIT B-102 (1) 
USDOL/OSIIA 



1 

TABLE 1 




MONITORING RESULTS FOR 15 

4 



Current VCM Exposure Levels (TWA) 







r 

Area 

VCM. (ppm avc.) VCM 

(ppm range) '* 

No. of Data Pts. 

Measuring Device 

« 

Block I 

2.0 

.1 

to 

15 

28 

(2) 

1 

,r\ 

Block II 

1.2 

.1 

to 

«.G 

24 

(2) 

Offsites 

3.5 

.1 

to 

CG 

43 

(2) 

S 

Control Boom 

0.7 

.1 

to 

9.5 f1 ' 

5G 

(2) 

i 

Office 

1.4 

.1 

to 

20 (1J 

52 

(2) 


Maintenance 

2.0 

.1 

to 

50 

129 

(2) 


Laboratory 

4.3 

.2 

to 

50 

42 

(2) • 


Ship Loading 

3.1 

1.4 

to 

5.5 

4 

(2) 







r 


V. 


TABLE 2 

Current Results of VCM ’Aren Monitoring 


4 


EXHIBIT B-102 (2) 
USDOL/OSHA 


£rca 

f 

Block I 

VCM (ppm ave.) 

VCM (ppm range) 

No. of Data Pts. 

8. G 

, i 

0 - 119 

270 

Block II 

G. 9 

0 - 124 

270 

Offsites 

15.3 

0 - 898 

2G0 

Control Room 

l.G 

0 - 1G.2 

18 

Office 

4.9 

0 - 2.1 

25 

Maintenance 

1.4 

0 - :.o 

14 

Laboraotry 

3.7 

0-28 

23 

Ship Loading 

13.7 

0 - 278 

73 

Notes: 

(lit Employees in these areas are 

periodically in the process unit. 




(2) The measuring device used is a Bendix Environmental Science Division Permissible Air 
Sampling l ump. 1 his device is worn by employees for time periods of 20 minutes to 
G hours. It detects VCM by carbon adsorption and is analyzed by flame ionization CLC. 


Somrcuj Snell summary of Industry data • * » • 


So?- 



r 


EXHIBIT B-103 (1) 
USDOL/OSIIA • 

MONITORING RESULTS FOR 34 


• INDUSTRIAL HYGIENE SURVEYS OF VINYL CHLORIDE 

lcmils in ram plant no, i • 

' . • M,r m y, m n. MW , 



m 

1972 

• ; 1221 

A Control - Section I 

• 

3,7 

1 : 

2.1 (2) 

C Control - Section I 

8.2 

> 0.7 0) 

3,6 

A Control - Section II 

'"TB 

1.3 0) . 

1,0 (3) 

B Conirol - Section III 

1,1 

N.D,*0) 

0.6 (3) 

A Control - Section IV 

6.9 

0.G 0) 

8.9 (A) 

Cuss I Oerator 

1.8 


• 


C ) lb. OF SAJ'Pl£$ 


N.D. - NON DETCCIED 


• * 


5~/a 


ONLY COPY AV/ULAPLE 


t 


tmumnumi ■ 

A Control - Scotion V 
C Control - Section V 
Sr. Asst. Chem. B 
Supervision 

—-5 

Maintenance 

LOADING Oi’LRATOR 

Overall Average 
( ) Ito. of sakpi.es 

*N.D. = NON DETECTED 


EXHIBIT B-103 (2j 


• 

TV!A, ppm Vinyl Chlorite 


m 

1572 

m 

1.0 

1 

5.2 (2) 

3.5 

> 0.2 (3) 

3.3 

5.1 

M (3) 

17.6 (2) 

2.8 

1.3 G) 

1.2 (7) 


1.7 G) 

2.0 (5) 


‘ <15. G) 

1.1 G) 


3.7 QO) ,*• 7.0 (27) *1.2 (29) 


I 



//-T 






r 


i 


EXHIBIT B-10" ) 


i 

4 

•4 

INDUSTRIAL I IYG1EI&. SURVEYS OF VINYL QILOfilDE 
LEVELS IN FCNGFIiP. PLAJiT NO. 1 


MSimEMW 

» 

A Control - Section I 

C Control - Section I 
—- 7 

A. Control - Section II 
B Control - Section III 
A Control - Section IV 
Cuss 1 Operator 
A Control - Section V 


Mf_p m Vinyl Ch loriel 

197A 


1st Otr 

2nd Otr 

1.0 

A. 1 

5.A 

11,5 

1.8 

0.6 

0.9 

0.9 

0 A . 

5.9 

10.8 

Z.0.1 

0.7 

l.A 


i 


C Conirol - Section V 


1.0 


S'<2- 






r 


EXHIBIT B-10 4) 


•4 

• 

• 

* • * 

»* 

4 

9 • * 

. » 

M, ppm Vinyl Chloride 

m 

% 

» 

' 1st Qtr 

2fsD Otr 

Sr. Asst. Choi. B 

12.7 

■» 

• 

Supervision 

2.9 «)’ 

2.7 (5) 

0 

Hmnh.nance 

1.7 00 

• 2.5 00 

Loading Q krator 

10.5 (3) 

• • * 

0.8“ 

Dlv. Lut 

• 

0.9 01) 

0.9 G) 

Overall Average 

9.9 (29) 

1.9 (20) 

( ) No. of samples 




^Plak Exposure keasurekcws were made for mis job. 










PPM VO'l _ f’llh.'IJIES 



Loadlng Operator 


DISCONNECTING 
Ia*,i( Car*' 



20 .^ 

26.9 

35.9 

30.9 
101 

'18.1 

20.2 

22.9 
8.0 
5.9 

26.8 


10 

16 

G 

8 

7 

8 
5 
9 
17 
33 . 


l 




Sr/V- 



JOB CLASSIFICATION 

Sr. Asst Dai fi 




*FRr.i;t AIR MASK KORN 


Source: Snell summary of industry data 


EXHIBIT B-l (6) 




Cr-PRATiOM . 


Sa/Y'LICG 
Product Tank 



PFAK FXPQSURF 
PPf-i VCH _ Mtni/i rs 


90.2 • 

10 

59.0 

i 6 

70. A 

10.5 

11.7 

2.5 

13.9 

*1 

7.5 

3 

7.6 


5.7 

2 

9.7 

5 

0.5 

5 

3.8 

2 










i 



J 


-377- 





I 

I 


EXHIBIT B-104 (3) 


( ” 


MJ1M1SS1 

LEVELS ‘ill I-jQrXflER PLATET LJO. 2 

* Mi 

PPM VlNYL C( LORI PE 


• 

1973 

197/! 

i 

Operations Specialist 


1.5 (2) 

■1.3 (8) 

Sr. Op, Teckiician 


0 

0.7 (/j) 

Op. Technician 

t . 

1.2 (2) 

2.2 (8) 

Dav-CpePvAtions 


1,2 (2) 

0.0 (9). 

Lad Personnel 


9.5 6) 

/ l.6 (8) 

Shut Supervisors 


O./j (2) 

1.0 (6) 

OlTlCE f’ERSCIOIEL 


• 

0.G (/|) 

IblLLCWTR 



2./| (5) 

Electrician 

• 

3.5 

/|.3 (5) 


I 


1 


4 


jr/?- 



EXHIBIT B-104 



Source: 


LEVELS IN HMfiER PLAffT W. 2 


. JO-4 CL ASS IFICATO 

• . . 1 NSTRLX-'iEf «T 

Laborer 

• • 

Millwright 

t 

PiPlFITTCR 
Loading Operator 
, Marine Operator 

Tank Car Cleaner 

' (Vfrall Average_ 

Snell summary of industry data 


I ... .... ... . . .. 

]]vl/jiiLyjiiyjLliio^i re 


- 

«— 1 

1974_. 

1.9 

1.0 (5) . 

A.5 ' 

2.G 6) 

,.i 

4,4 

1.9 (4) 

4.5 

4.7 (6) 

4.2 

10.2 (5) 


•1.3 (6) . . 


3.7 (2) 

_ . 2.2. G7L_ 

_ . 2.7. (90)_ 



[ 





Loading Techn ' 
Lad Techn 

fv£ p AIR Lcicj 

%» 

Thesm air msK worn 


r 


EXHIBIT B-105 (1) 
USDOL/OSIIA ■ 
MONITORING RESULTS FOR 38 


llvlis i;j mn-iR plamt m, 



Mipi: 


• 

, ppm VO'l 

MINLfTL'S 


riSCONNFCTING 
Iank Car 6 

13.3 

10 

1 

j 



s - 

1 

S : jvi £ 

Dialysis 

2'I.G 

10 

$ 

1 

Q’fning 

Lajiirrjrr 

1.1 

10 


1.0 


10 




I 


EXHIBIT B-105 (2) 


levels in mu-iRmn. no. 3 


» 

asEmia 

• 

HMEQSE 


• 

rm VC-1 < minutes 

Distil Tecum 

Equ i r T*‘*rr.T 
Surveillance 

.6' 

10 

% t 

• 


2.3 

10 



.3 

10 

• 

• 

.6 

I—* 

o 

Reactor Teckj - 1 

EcUIfTiENT 

Surveillance 

.3 

10 


1 


X 

$ 


) 





EXHIBIT B- 5 (3) 


•' LEVELS IN fOT£R POT NO. 3 • 
J OJLCLASSlFICATICil _J}^/.Ji7iyuiYLX^ORir~ 


• 

m 

m 

1st Oir 

2nd Oir 

Reactor Tecm - 1 

1.0 

ZO'.l 6) 

6.4 

Reactor Tecin - 2 

N.D, * 

0,1 (2) 

0.5 (2) 

Reactor Teem - 3 

0.1 

0/1 

0,1 

Distn, Techn 

l 0.1 

0.8 (2) 

3.4 (4) 

Control Cm Tecim 

— 

0.4 

—:— 

( ) NO, OF SA'IRLES 

• 



N.D. = NONE DETECTED 

• 





EXHIBIT B-1U5 (4) 


' LEVELS INTOOTR POT NO. 3 

• f ( 

-M/.Pf Ti V lfiYL &ILQSICL 


( ) NO. OF SA'IPLCS 

D, = NONE DETECTED 



.1222. ' 

197*1 



• 

1st Oir 

.2nd Oir 

Lab Tecum 

10,9 

6.1 (2) 

7 A (3) 

Loadii.'g Techn 

2.1 

12.3 (5) 

6.3 

Repair Te a in 

—^— 0.1 

jLO.1 

0.9 (7? 

Supervision 

N.D, * 

— 

0.3 

Services Tecun 

— 

— 

0.9 

Overall Average 

1.7 (8) 

1.2 (17) 

1.2 (21) 


. 


I 

I 


Source: Snell summary of industry data 







Area _ 

Operation Current VC. 
Polymerization 2 . 8 - IS 


/ 

Quality Control Lab 1. 6 


Warehouse 


0.9 


i 

i 


•Historical 
VC, ppm 


EXHIBIT B-10C (1) 
USDOL/OSIIA 

MONITORING RESULTS FOR 2 


* How 
Measured 


I 








EXHIBIT B-10G (2) 




VINYL CHLORIDE 

EXPOSURE 

DATA SUMMARY 


• 

PERSONNEL 

MONITORING RESULTS 

i 

PVC Area 

1 

Dates 

1974 

No. 

Samples 

Average 

Exposure 

(ppm) 

Range 

Ppm 

Emulsion Autoclave 

Charge Operator 

3/M-3/15 

2 

2.8 

1. 5-4.0 

Suspension Autoclave 
Charge Operator 

_3/M-5/3 

15-\_ 

3.7 

0. 1-7.8 

Autoclave Cleaner 

3/15-5/2 

7 

5. 2 

0.3-13 

Autoclave Cleaner 

3/M-5/3 

11 

75 

5. 5-162 

First Floorman 

4/16-5/3 

14 

15 

1.6-44 

Ribbon Blender Operator 

4/16-5/3 

14 

4. i 

0.6-13 

FCM Mill Operator 

4/16-5/3 

14 

3.7 

0.2-12 

Q. C. Lab Technician 

4/16-5/3 

14 

• 1. 6 

0. 1-5. 6 

Hopper Car Load Operator 

4/16-5/3 

1.1 

2. 3 

0. 3-4.4 

Bagging Machine Operator 

4/29 

1 

0.9 



Remarks 


Within temporary standard 


Within temporary standard 

No entry. Within temporary 
standard 

) 

Vessel entry with mask. 6 
samples above standard but 
exposure less because of 
protection. 

Within temporary standard 
Within temporary standard 
Within temporary standard 
Within temporary standard 
Within temporary standard 
^Withip temporary standard 






exhibit B-IOGuj 


NOTE: 


Previous analyses ’performed are not now regarded as being 
reliable. Base j on obscrv itions following 50 ppm regulation, one 
location (autoclaves) was above 50 ppm and two other locations (centrifune 
shed and water collection drains in polymerization building) may range 
above 50 ppm for brief periods. hash air masks are now used before 
entering an autoclave and the centrifuge shed. Measurement means for 
-pccilic. jobs was carbon tube-pump system attached to operators. Aren 
anc unit operation surveillance analyses were by Miron 1 and II infrared 

instruments and a portable Century OVA flame ionization hydrocarbon 
cj n ti i y 2 o r, 


Source: Snell summary of industry data 


/• 



- 



EXHIBIT B-107 


USDOL/OSHA 

VINYL CHLORIDE TWA AS A FUNCTION OFJOB CLASSIFICATION 
FOR VINYL CHLORIDE PRODUCING PLANTS 


Job Classification 

Plant34 

Plant 50 

Plant 33 

Average 

Supervisors 

3 

1 

0.3 

1 

Reactor Technicians 

NA 

2 

2 ■ 

2 

Distillation Technicians 

NA 

NA 

3 

NA 

Control Room Technicians 

5-^_ 

1 

0 

3 

Loading Operators 

12 

10 

6 

o 

Maintenance 

2 

3 

0.4 

2 

Chemists 

13 

NA 

NA 

NA 

Lab Technicians 

1 

S 

7 

4 

Office Personnel 

NA 

0.6 

NA 

NA 

Tank Car Cleaners 

NA 

4 

NA 

NA 

Sources: Exhibits B-103. B-104. 

and B-105 and Snell 

assessment of industry provided data. 



I 

; 

: 


NA = Not Available 


— 






»XlimiT 9.109 
UMXH./l»!tA 


NUMMARY OI lKHA VINYL < lUiVMin. KtiiNw*?.*'» M.'NITPW* . l * TA «h 
VINYL UIUMUI* Ml\N»»».«LR PLANTS 


Number of VCM Concentration MeMurcmrim^^ Clvlm; Valuta In Concentration Ranker (PPM )__ 


6 -< 10 > 10 - <15 >15 <20 • >20 <25 >25 '30 >30 '35 >35 '40 >40 <45 >45 <50 '50 


rural Point a l.»» Plwt 


o<2) 

‘ (3) 

In Jf a 






































